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Description 

BACKGROUND OF THE INVENTION! 

5 [0001] Growth hormone, which is secreted from the pituitary, stimulates growth f all tissues f the body that are 
capable of growing. In additbn, growth hormone is known to have the following basic ffects on the metabolic processes 
of the body* 

1 . Increased rate of protein synthesis In all cells of the body; 

10 

2. Decreased rate of carbohydrate utilization in cells of the body; 

3. Increased mobilization of free fatty acids and use of fatty acids for energy. 

IS [0002] A deficiency in growth hormone secretion can result in various medical disorders, such as dwarfism. 

[0003] Various ways are known to release growth hormone. For example, chemicals such as arginine, L-3,4-dihy- 
droxyphenylalanine (L-DOPA). glucagon, vasopressin, and insulin induced hypoglycemia, as well as activities such as 
sleep and exercise, indirectly cause growth hornrrane to be released from the pituitary by acting in some fashion on 
the hypothalamus perhaps either to decrease somatostatin secretion or to Increase the secretion of the known secre- 

20 tagogue growth hormone releasing factor (GRF) or an unknown endogenous growth hormone-releasing hormone or 
all of these. 

[0004] In cases where increased levels of growth hormone were desired, the problem was generally solved by pro- 
viding exogenous growth hormone or by administering GRF or a peptidal compound which stimulated growth hormone 
production and/or release. In either case the peptidyl nature of the compound necessitated that it be administered by 

2S injection. Initially the source of growth hormone was the extraction of the pituitary glands of cadavers. This resulted in 
a very expensive product and carried with it the risk that a disease associated with the source of the pituitary gtand 
could be transmitted to the recipient of the growth hormone. Recently, recombinant growth hormone has become 
available which, while no longer carrying any risk of disease transmission, is still a very expensive product which must 
be given by injection or by a nasal spray 

30 [0005] Other compounds have been developed which stimulate the release of endogenous growth hormone such 
as analogous peptidyl compounds related to GRF or the peptides of U.S. Patent 4,411.890. These peptides, while 
considerably smaller than growth hormones are still susceptible to various proteases. As with most peptides, their 
potential for oral bioavailability is low. The instant compounds are non-peptkie anabgs for promoting the release of 
growth hormone which are stable in a variety of physiological environments and which may be administered parenter- 

3S ally, nasally or by the oral route. 

SUMMARY OF THE INVENTION 

[0006] The instant invention covers certain spiro piper idine compounds and homologs thereof which have the ability 
40 to stimulate the release of natural or endogenous growth hormone. The compounds thus have the ability to be used 
to treat conditions which require the stimulation of growth hornrrane production or secretron such as in humans with a 
deficiency of natural growth hormone or in animals used for food production where the stimulation of growth hormone 
will result in a larger, more productive animal. Thus, it is an object of the instant inventksn to describe the spiro com- 
pounds. It is a further object of this invention to describe procedures for the preparation of such compounds. A still 
45 further object is to describe the use of such compounds to increase the secret bn of growth hormone in humans and 
animals. A still further object of this inventron is to describe compositions containing the spiro piperidine compounds 
and homologs thereof for the use of treating humans and animals so as to increase the level of growth hormone 
secretions. Further objects will become apparent from a reading of the following description. 

so DESCRIPTION OF THE INVENTION 

[0007] The novel spiro piperidines and homologs of the instant invention are best described in the folbwing structural 
formulas I and It: 

ss 
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Formula I Formula II 



R, is C^-C^o alkyl. aryl. aryl {OyCs alkyi) and C3-C7 cycloalkyi (Ci-CealkyI) or Ci-Csalkyl-K-CvCg alkyl, aryl(Co- 
C5alkyl)-K-(Ci-Cs alkyl). C3-C7 cyctoalkyKCo-Cs alkyl)-K-(Ci-C5 alkyl) where K Is O. S{0)m. NtRgjCCO). C(0)N(R2), 
0C(0), C(0)0. -CR2=CR2- or -C^C- where the aryl groups are defined below and and the alkyl groups may be 
f uther substituted by 1 -5 halogen. S(0)mR2a> 1 to 3 0I OR^q or C(0)0R2a and the aryl groups may be further substituted 
by phenyl, phenoxy. halophenyl. 1 to 3 of C^-Cg alkyl, 1 to 3 of habgen, 1 to 2 of OR2. methytenedioxy, S(0)fnR2. 1 to 
2 of CF3. OCF3, nitro, ^(R^if^), N(R2)C(0)(R2), C(0)OR2, C{0)N(R2)(R2). SOgNCRajiRg). N(R2)S02 aryl or NCRg) 
SO2R2 

R2 is hydrogen. C^-Cg alkyl, C3-C7 cycloalkyi, and where two C^-Ce alkyl groups are present on one atom, they nnay 
be optionally joined to form a C^-Cq cyclic ring optk>naily including oxygen, sulfur or NR2q; 
R2a is hydrogen or C^-Cg alkyl; 

R3a and are Independently hydrogen, halogen, CyC^ alkyl. OR2, cyano. OCF3, methytenedioxy, nitro. S(0)n)R. 
CF3 or C(0)0R2, and when R3a and are in an ortho arrangement they maybe joined to form a C5 to Ca aliphatic 
or aromatic ring optionally including 1 or 2 heteroatoms selected from oxygen,sulfur, or nitrogen; 
R4 and R5 are independently hydrogen. -Cq alkyl, substituted C^-Cg alkyl where the substituents may be 1 to 5 halo, 
1 to 3 hydroxy, 1 to 3C^-C|o alkanoyloxy, 1 to 3 C^-Cg all^oxy, phenyl, phenoxy. 2-furyl, C^-Cg alkoxycarfoonyl. S(0)„ 
(C^-Cg a'ky'); or R4 and R5 can be taken together to form -(CH2)^a(CH2)B, where is C(R2)2, O. S(0)n, or NCRg), r 
and s are independently 1 to 3 and R2 Is as defined above; 
Rg is hydrogen or Ci-Cg alkyl; 
A is: 



— (CH2)i-C— (CH2)y— 



'7a 



or 
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— Z-(CH2)x-C— (CH2)y— 

where x and y are independently 0-3; 
Z is N-R2 or O; 

R7 and R73 are independently hydrogen. C^-Cg alkyi, trifluoromethyl, phenyl, substituted C^-Cg alkyi where the sub- 
stituents are imidazolyl, phenyl, indolyl, p-hydroxyphenyl, OR^. S(0)n,R2, C(0)0R2. C3-C7 cydoalkyl. N(R2)(R2), C(0) 
N(R2)(R2); or R7 and Rj^ can independently be joined to one or both of R4 and R5 groups to form alkylene bridges 
between the terminal nitrogen and the alkyi portion of the R7 or R7a groups, wherein the bridge contains 1 to 5 carbon 
atoms; 

B, D, E, and F are independently C(Re)(Rio). or C=0, such that one or two of B.D.E, or F may be optionally missing 

to provide a 5, 6. or 7 membered ring; or B and D or D and E taken together may be CF^=CR,0' where CRq=CRio 

may include a benzofusion in which Rg and R^q ethylene units are linked to form a phenyl ring; 

Re and R^Qare independently hydrogen, R2, (CHajqaryl. (CHaj^OIRa). (CH2)qO(CH2),aryl. (CHgJ^OCCOjRg. (CHglqCC 

(0)(CH2),aryl. (CH2),OC(0)N(R2)(R2). (CH2)qOC(0)N(R2)(CH2)^ryl. (CH2)<,C(0)R2. (CH2)qC(0)(CH2)taryl. (CH2)qC 

(0)0R2. (CH2)<,C(O)0(CH2)^ryl. (CH2)cC{0)N(R2)(R2). (CH2)^C(0)N(R2)(CH2),aryl. {CH2)qN(R2)(R2), (CH2),N(R2) 

(R9). (CH2)qS(0)^R2, (CH2),S(0)^(CH2),aryl. {CH2)qS02N(R2)(R2). (CH2)qS02N(R2)(ChH2)taryl. (CH2)„(1H.tetrazol- 

5-yi), (CH2)qC(0)NHS02R2, (CH2)qC{0)NHS02(CH2),aryl. (CH2)qS02NHC(0)R2, (CH2)qS02NHC{0)(CH2),aryl, 

(CH2)qS02NH(CH2),aryl. (CH2)qS02NH-Ce N and the {CH2), may be substituted by 1 to 2 C^^ alkyi and the R2. (CHg)^ 

and aryl groups nray optionally be substituted by 1 to 5 halogen. 1 to 3 ORga. C(0)0R2a. C(0)0(CH2)iaryl. 1 to 3 C^- 

C4 alkyi, C(0)N{R2a)(R2a). S02N(R2a)(R2a). S(0)^R2a. N{R2a)(R2a). 1 ^ 2 CFg. or 1 H-tetra20l-5-yl; 

Rg is Rg, (CH2)q aryl, C(0)R2. C(0)(CH2), aryl, C(0)N(R2)(R2). C(0)N(R2)(CH2)t aryl. cpiORg. C(0)0(CH2), aryl. S 

(0)2N(R2)(R2). S02N(R2)(CH2)t aryl, SO2R2 or SOaCCHg), ary! and the (CHg), may be substituted by 1 to 2 Ci -€4 alkyi 

and the R2, (CH2)q and ary! groups may optionally be substituted by 1 to 5 halogen, 1 to 3 OF^, C{0)0R2a, C(0)0 

{CHg)^ aryl. 1 to 3 C, .C4 alkyi. C(0)N(R23)(R2a), S02N(R2a)(R2a). S(0)^R2a. N(R2a)(R2a) or1 to 2 CF3. 

m is 0 to 2; 

n is 1 or 2; 

q is 0 to 3; 

t is 0 to 3; and 

G. H, I and J are carbon, nitrogen, sulfur or oxygen atoms, such that at least one is a heteroatom and one of G. H. I 
or J may be optionally missing to afford 5 or 6 membered heterocyclic aromatic rings; 
and phamnaceutically acceptable salts and individual diastereomers thereof. 

[0008] In the above structural formula and throughout the instant specificatbn, the following terms have the indicated 
meanings: 

[0009] The alkyi groups specified above are intended to include those alkyi groups of the designated length in either 
a straight or branched configuration which nrtay optbnally contain double or triple bonds. Exemplary of such alkyi groups 
are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, isopentyl. hexyl. isohexyl, ally!, ethinyl, pro- 
penyl, butadienyl, hexenyl and the like. 

[0010] The alkoxy groups specified above are intended to include those alkoxy groups of the designated length in 
either a straight or branched configuration which may optionally contain double or triple bonds. Exemplary of such 
alkoxy groups are methoxy, ethoxy, propoxy, isopropoxy, butoxy. isobutoxy, tertiary butoxy, pentoxy, isopentoxy. hexoxy, 
isohexoxy. allyloxy, 2-propinyloxy. isobutenyloxy, hexenyloxy and the like 

[0011] The term "halogen" is intended to include the halogen atom fluonne. chlorine, bromine and iodine. 

[001 2] The term "aryl" is intended to include phenyl and naphthyl and aromatic residues of 5- and 6- membered rings 

with 1 to 3 heleroatoms or fused 5 or 6 membered bicyclk; rings with 1 to 3 heteroatoms of nitrogen, sulfur or oxygen. 

Examples of such heterocyclic aromatic rings are pyridine, thiophene. furan, benzothiophene, tetrazole. indole. N- 

methylindole, dihydroindole, indazole, N-formylindole. benzimidazole, thiazole. pyrimidine, and thiadiazole. 

[0013] Certain of the above defined terms may occur more than once in the above formula and upon such occurrence 

each tenn shall be defined independently of the other 

[0014] Preferred compounds of the instant invention are: 
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Formula III 



2S where is C,-Cio alkyl. aryl (C1-C4 alkyi), C3-C6 cycloalkyi (C,-C4 alkyi). (C1-C4 alkyl)-K-(Ci-C4 alkyi). aryI(Co- 
C5alkyl)-K-(CrC4 alkyl). (C3-C7cyctoalkyl)(Co-C5 alkyl)-K-(Ci-C4alkyl) where K is O. S(0)„, -CR2=CR2- or -CsC-, or 
N(R2)C(0) where R2 and the alkyl groups may be further substituted by 1 to 7 halogen. S(0)^Ci-C4alkyl, 1 to 2 ORg 
or C(0)0R2a and the aryl groups may be further substituted by 1 to 2 C,-C4 alkyl, 1 to 2 hatogen. OR2, CFa, OCF3, 
methyienedioxy, S(0)^R2a. S02N(R23)(R2a) or N(R2a)S02R2a: 

30 R2 is hydrogen, OyO^ alkyl. C3-C7cycloalkyl. and, if two C^-Cg alkyl groups are present on one atom, they may be 
optionally joined to form a O^-C^ cyclic ring optionally including oxygen, sulfur or NRgai 
Rga *s hydrogen or C^-Ce alkyl; 

Raa and Rat are independently hydrogen, halogen, C1-C4 alkyl. ORg, methyl en edioxy. nitro, 8(0)^0, -C4alkyl, CFgor 
C(0)0R2; 

3S R^ and Rg are independently hydrogen, -Cg alkyl. substituted C^-Cg alkyl where the substttuents may be 1 to 5 halo, 
1 to 2 hydroxy, 1 to 2 C^-Ce alkanoyloxy, 1 to 2 OyO^ alkyioxy or 8(0)^(0^-04 alkyl); 
A is: 



40 



4S 



— (CH2)-C— (CH2)y- 

^73 



or 



- N(R2)-(CH2)x -C — (CH2)y — 

^73 

55 

where x and y ar independently 0-3; 

R7 and R7a are independently hydrogen. C1-C4 alkyl, substituted C,-C4 alkyl where th substiluents are from 1 to 3 
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fluoro or imidazotyl. phenyl, indolyl. S(0)^Ci-C4alkyl. C(0)0R2 or R7 and Ry^ can independently b joined to one or 
both ol the R4 and R5 groups to form alkylen bridges between the terminal nitrogen and the alkyl portion of the R7 or 
R73 groups, wherein the bridges contains 1 to 3 carbon atoms; 

B, D and F are independently C(R8)(Rio) or C=0, such that one of B, D or F may be optionally missing to provide a 5 
or 6 membered ring; or B and D taken together may be CRq=CR,o and CR^CR^q may include a benzofusion in which 
Rq and R^o ethylene units are linked to form a phenyl ring; 

Rq and Rio are independently hydrogen. Rg, (CHgjq aryl. (CHgjqORj, (CH2)qO(CH2), aryl (CH2)qOC(0)R2, (CH2)qC 
(0)0R2. (CH2)qC(0)0(CH2). aryl. {CH2)qC(0)N(R2)(R2). (CH2)qC(0)N(R2)(CH2), aryl. (CH2)qN(R2)C(0)R2. (CH2)qN 
(R2)C(0)(CH2)|aryl. (CH2)qN(R2)C(0)N(R2)(R2). (CH2)qN(R2)C{0)N(R2)(CH2),aryl. (CH2)qN(R2)S02R2, (CH2)qN(R2) 
S02(CH2),aryl, (CH2)qS(0)„R2, (CH2)<,S(0)„(CH2), aryl. (CH2)qS(0)„N(H)CN. (CH2)q(1 H-telrazol-S-yl). (CHglqCCO) 
NHSO2R2, (CH2)qC(0)NHS02(CH2)| aryl, (CH2)qS02NH(CH2), aryl. (CH2)qS02NHC(0)R2, (CHgjqSOgNHCPjCHa), 
aryl and the (CHg)! and (CHg)^ nnay be substituted by 1 to 2 C,-C2 alkyl and the Rg and aryl groups may optionally be 
substituted by 1 to 2 halogens. ORga. C(0)OR2a.C(0)0(CH2)t aryl. S(0)^Ci -C4 alkyl. 1 to 2 -C3 alkyl or 1 H-tetrazol- 
5-yl; 

m is 0 to 2; 
q is 0 to 3; 
t is 0 to 3; and 

the aryl group is phenyl, napthyl.pyridyl, thienyl, furanyl, indolyl, N-methyl indolyl. thiazolyl, or pyrimidinyl and the phar- 

maceutically acceptable salts and individual diasteromers thereof. 

[0015] Still further preferred compounds are realized when F is not present in Formula III. 

[0016] Thus, more preferred compounds of the instant invention are realized in structural Formula IV 




Ri is Ci-Cto alkyl. aryl (C1-C4 alkyl), Cg-Cgcycloalkyl {C^-C^ alkyl) or (C1-C4 alkyi)-K-C,-C2alkyK aryl(Co-C2alkyl)-K- 
(Ci-Cg alkyl). Ca-Cgcyctoalkyl (Co-C23*ky')-*<-(Ci-C2alkyl). where K is 0,S{0)^ and the aryl groups may be further 
substituted by 1 to 2 C1-C4 alkyl, 1 to 2 OR2, C(0)0R2. S(0)mR2 or 1 to 3 halogen; 

R2 is hydrogen. C^-C^ alkyl. C3-C6 cycloalkyl. and. if two CyC^ alkyls are present on one atom, they may be optionally 
joined to form a C^-Ce cyclic ring optionally including oxygen or Nl^; 
Rga is hydrogen or -C4 alkyl; 

Raa and f^^b independently hydrogen, halogen, C1-C4 alkyl, hydroxy. C(OpR2, hydroxy, Cy-C^ alkoxy. 8(0)^0,- 
C4 alkyl or CF3; 

R4 and R5 are independently hydrogen. CyC^ alkyl. substituted C1-C4 alkyl where the substttuents may be 1 to 2 
hydroxy or S(0)„(Ci-C3aIkyl); 
A is: 
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— (CH2)-C — 

where x is 0 or 1; 

10 Bj and R73 are independently hydrogen, alkyi; or R7 and Ryg can independently be joined to one or both of the 
R4 and R5 groups to form alkytene bridges between the terminal nitrogen and the alkyI portion of the R7 or groups 
to form 5 or 6 membered rings containing the terminal nitrogen; 

B and D are independently C(Rs)(Rio). C=0. or B and D taken together may be CR8=CRio; 
Re and R^q are independently hydrogen, Rg, (CH2)p aryl, (CH2)qOR2, (CHgjqOCCHg), aryl. {CH2)qOC(0)R2, (CHgjqC 
IS (0)0R2. (CH2)qC(0)0(CH2), aryl, (CH2)qC(0)N(R2){R2). (CH2)qC(0)N(R2)(CH2)i aryl. (CH2)qN(R2)C(0)R2, (CH2)qN 
(R2)C{0)(CH2),aryl.(CH2)qN(R2)C(0)N(R2)(R2). (CH2)qN(R2)C(0)N(R2)(CH2), aryl, (CH2)qN(R2)S02R2. (CHaj^NCRa) 
S02(CH2), aryl. (CH2)qS(0)^R2, (CHgjqCl H-tetrazol-5-yl). (CH2)qC(0)NHS02R2. (CH2)<,C(0)NHS02(CH2), aryl, 
(CH2)qS02NH(CH2), aryl, (CH2)qSO2NHC(0)R2. (CH2)qS02NHC(0)CH2)t a^V' and the (CHg), and (CHa), may be sub- 
stituted by 1 to 2 C1-C2 alky I and the R2 and aryl groups nnay optionally be substituted by 1 to 2 halogens, OF^, C(0) 
ORga. C(O)0(CH2), aryl. S(0)„R2a. 1 to 2 C,-C3 alkyI or 1 H-tetrazol-S-yl; 
m is 0 to 2; 
q is 0 to 2; 
t is 0 to 2; and 

aryl is phenyl, pyridyl, indolyl, N-methyl indolyl, or pyrimidinyl or thienyl and the pharmaceuticalty acceptable salts and 
2S individual diastereomers thereof. 

[0017] Most preferred compounds of the instant inventk)n are realized in structural formula V 
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R3a is H, fluoro; 

D is )CH2. )C=0. CH— (CH2)qOH. C(CH3)(CH2)qC(0)OR2. 
CH-(CH2)qC(0)OR2. CH(CH2)<,C(0)N(R2)(R2). 



CH-(CH2)q— II CH(CH2)qC{0)NHS02R2 

N-N 
H 



F^isHor C1-C4 alky I; 
qisO, 1, 2; 

and the pharmaceuttcalty acceptable salts and individual diastereomers thereof. 

[001 8] Representative preferred growth hormone releasing compounds of the present invention include the following- 

1 . N-[1 (R)-{(2,3-Dihydrospiro[l H-indene-l ,4'-piperidin]-1'-yl)carbonyl]-2-(1 H-indol-S-yOethylJ-S-amirio-a-methyl- 
propanamide 
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2. N-[ 1 (RS)-((2,3-DihydrospirD(1 H-inden -1 ,4*-pip0ridin]-1 '-yI)carbonyl]-2-(5-flu ro-1 H-indol-3-yl)ethyl]-2-amino- 
2-methylpropanamide 

3. N-( 1 (RS)-[(2,3-Dihydro-3-oxospiro[1 H-indene-1 ,4'-piperidin]-1 '-yl)-carbonyIl-2-(1 H-indol-3-yI)ethyl)-2-amino-2- 
methylpropanamtde 

4. N-(1(RSH(2>Dihydro-3{RS)-hydroxyspiro[1 H-indene-1 ,4*-piperidin]-r-yl)carbon 
amino-2-methylprDpanamjde 

5. N-[1(R)-[(2,3-Dihydro-6-fluorospiro[1H-indene-1.4'-piperidin]-1'-yl)carbonyl]-2-(h^ 
thytpropanamide 

6. N-{1 (R)-((2.3-Dihydrospiro(1 H-indene-1 ,4*-piperidin]-1'-yl)carbonyl]-2-(phenylmethyloxy)ethyl]-2-annino-2-me- 
thylpropanamide 

7. N-[1(R)-[(2,3-Dihydro-3-oxc«pirc{1 H-indene-1 .4*-piperldin]-1'-yl)cartonyl]-2-(phenylm0thyto^^ 
2-methylpropananiide 

8. N-[1 (R)-[(2,3-Dihydro-3(RS)-hydroxyspiro[1 H-indene-1 ,4'-piperidin]-1 '-yl)carbonyl]-2-(phenylmethyloxy)ethyl]- 
2-amino-2-methytpropanamide 

9. N-(1 (R)-((2,3-Dihydrospiro(1 H-indene-1 ,4'-piperidin]-1 '-yi)carbonyl]-2-(2',6'-difluorophenylmelhyloxy)elhyl]-2- 
amino-2-methylpropanamide 

10. N-(1(RS)-[(2,3-Dthydro-3(RS)-hydroxysptro[1 H-indene-1 ,4'-pip0ridin]-V-yl) carbonylJ-3-phenylpropyl]-2-ami- 
no-2-nnethylpropanamide 

11 . N-[1 (R)-[(2,3-Dihydro-3-oxospiro[1 H-indene-1 ,4'-piperidin]-r-yl)carbonyl)-3-cyclohexylpropyll-2-anritno-2-me- 
thytpropanamide 

1 2. N-(1 (R)-{(2,3-Dihydro-3-(RS)-hydroxyspiro[1 H-indene-1 .4'-piperidinl-1 '-yl)cart5onyl]-3-cyclohexylpropyl]-2- 
amino-2-methylpropanamide 

1 3. N-{1 (R)-{(2,3-Dihydro-3-oxospiro{1 H-indene-1 .4*-piperidin]-1 '-yl)cart)onyl]-4-phenyIbutyl]-2-amino-2-methyl- 
propanamide 

1 4. N-{1 (R)-((2.3-Dihydro-3(RS)-hydroxyspiro[1 H-indene-1 .4'-piperidin]-1 *-yl) carbonyl]-4-phenylbutyQ-2-amino- 
2-methy[propanamide 

1 5. 1 '-{2(R)-[(2-amino-2-melhyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyI]-2,3-dihydrospiro[1 H-indene-1 .4'- 
piperidine]-3-carboxylic acid; 

16. 1'[2(R)-l(2-amino-2-nrie1hyl-lK)xopropyl)aminoJ-3-(indole-3-yl)-1-oxopropyl]-2,3KJihydrospiro[1H-inde^ 
prpertdine-3'Carboxylic acid ethyl ester; 

1 7. 1 '-[2(R)-{(2-amino-2-m ethyl- 1 -oxopropyl)aminol-5-phenyl-1 -oxopentylJ-2,3-dihydrospifo[1 H-indene-1 ,4'-pipe- 
ridine]-3-carboxylic acid; 

18. V-(2(R)-((2-amlno-2-melhyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'-plpe- 
rtdine]-3-carboxyltc acid ethyl ester; 

1 9. 1 '-(2(R)-((2-amino-2-nnethyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-indene-1 ,4'- 
piperidlne]-3-acetlc acid; 

20. 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)aminol-3-(indole-3-yl)-1 -oxopropyl]-2.3-dlhydrospiro{1 H-indene-1 ,4'- 
piperidine]-3(R)-acettc acid; 

21 . 1 '-[2(R)-((2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -cxopropyl]-2,3-dihydrospiro[1 H-ind ne-1 A'- 
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piperidine)-3(S)-acetic acid; 

22. 1 '-[2(R)-[(2-amino-2-niethyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydr spiro[1 H-indene-1 .4'- 
piperidinel-3-acelic acid ethyl ester; 

23. 1 '-[2(R)-((2-amino-2-methyl-1 -oxoprDpyl)amlno]-3-(indo!e-3-yl)-lK)Xopropyl]-2.3-dihydrospiro(1 H-indene-l ,4'- 
piperidine]-3(R)-acetic acid ethyl ester; 

24. 1 '-[2(R)-((2-amino-2-methyM -oxopropyl)aminol-3-(indole-3-yl)-1 •oxopropyl]-2. 3-d lhydrospiro[1 H-indene-1 .4*- 
piperidine)-3(S)-acetic acid ethyl ester; 

25. 1 '•[2(R)-((2-annino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoroindoIe-3-yl)-1 -oxopropyl]-2,3-dihydrospiro(1 H-ln- 
dene-1 ,4-piperidine]-3-acetic acid; 

26. V-[2(RH(2-anriino-2-methyl-l-oxopropyl)amino]-3-(5-fluoroindole-3-yl)-l-oxoprop 
denG-1 ,4-piporidinG]«3(R)-acGtic acid; 

27. V-[2(RH(2-amino-2-methyl-1 -oxopropyl)amino]-3-{5-fluoroindolG-3-yl)-1 -oxopropyl]-2,3-dihydrosplro[1 H-tn- 
dene-l ,4*-piperidine)-3(S)-acetic add; 

28. 1 '-[2(RH(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoroindole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro(1 H-in- 
dene-1 ,4'-piperidine]-3'acetic acid ethyl ester; 

29. 1 '-[2(R)-[(2-amino-2-methyl-l -oxopropyl)amino]-3-(5-fluoroindoIe-3-yl)-1 •oxopropylJ-2,3-dihydrospiro[1 H-in- 
dene-l .4'-piperidine]-3(R)-acetic acid ethyl ester; 

30. V-[2{R)-{(2-amino-2-methyl-l -oxopropyl)amino]-3-(5-fluoroindole-3-yl)-1 -oxopropylJ-2.3KJihydrospiro[l H-in- 
dene-1 ,4'-piperidine]-3(S)-acelic add ethyl ester; 

31 . 1 •-[2(R)-[(2-anDino-2-methyM -oxopropyl)aminol3-(phenylmethoxy)-1 -oxopropyl]-2,3-dihydrospiro(1 H-indene- 
1,4*-pjperidine]-3'acetic acid; 

32 1 '-[2(R)-{(2-amino-2-methyl-1 oxopropyl)amino)-3-(phenylnrtethoxy)-1 HoxopropyI]-2.3-dihydrospiro[1 H-indene- 
1 ,4'-piperidine]-3-acetic acid ethyl ester; 

33. V-[2(R)-[(2-amin(>-2-nriethyl-1<>xopropyl)amino]-3-(2,6-difluorophenylnriethoxy)-1-oxopropyl)-2,3^ihydrw^ 
(1 H-indeno-1 ,4'-pipGridine]-3-acGtic acid; 

34. 1 '-[2{R)-I(2-amino-2-aiethyl-1 -oxopropyl)aminol-3-(2,6-difluorophenylmethoxy)-1 -oxopropyl]-2,3-dihydrospiro 
[1 H-indene-1 ,4'-piperidine]-3-acetic acid ethyl ester; 

35. 1 '-(2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoroindole-3-yl)-1 -oxopropyl]-2.3-dthydro-6-fluorospiro 
(1 H-indene-1 .4'-piper(dine]-3-acetic acid; 

36. 142(R)-((2-annino-2-methyl-1-oxopropyl)anriino]-3-(5-fluoroindole-3-yl)-1-oxopropyl]-2,3-dih 
[1 H-indene-1 ,4'-piperidine]-3-acetic acid ethyl ester; 

37. 1'-(2(R)-l(2-aminD-2-melhyl-1 -oxopropyl)amino)-5-phenyl-l -oxopentyl]-2.3-dihydrospiroll H-indene-l .4'-pipe- 
ridine)-3-propanoic acid; 

38. V-[2(R)-l(2-amino-2-methyl-1-oxopropyl)anriino]-5-phenyl-1-oxopentyl)-2,3-dihydrospiro[1H-indene^ 
ridine]-3-propionic acid ethyl ester, 

39. 1 •-(2(RH{2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl)-2,3-dihydrospiro(1 H-indene-1 ,4'-pipe- 
ridineI-3-acelic acid; 

40. 1 ■-(2(R)-((2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2.3-dihydrosplro(l H-Ind ne-1 ,4•-pipe- 
ridlne)-3(S)-acetic acid; 
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41 . 1 '-(2(R)-{(2-amino-2-m8thyl-1 -oxopropyl)aminol-5-phenyl-1 -oxopentyI)-2,3-dihydrospiro(1 H-indene-l ,4*-pip - 
ridine]-3(R)-acetic acid; 

42. 1 '-(2(R)-((2-amino-2-methyl-l -oxopropyl)amino]-5-phenyl-1 -oxopenlyl]-2,3-dihydrospiro(1 H-inden -1 ,4'-pipe- 
rtd]ne]-3-acetic acid ethyl ester; 

43. 1 •-[2(R)-{(2-amino-2-methyl-1 -oxopropyl)amino)-5-phenyl-1 -oxopentyl)-2,3-dihydrospiro{1 H-indene-l , 4*-pipe- 
ridine]-3(S)-acelic acid ethyl ester. 

44. 1 '-[2(R)-{{2-amino-2-fnethyl-1 -oxopropyl)amino}-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro(1 H-indene-1 .4 -pipe- 
ridine]-3(R)-acetic acid ethyl ester; 

45. N-Ethyl- V-(2{R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro(1 H-indene- 
1 .4'-piperidine]-3-acetamide; 

46. N-Ethyl-1 '-[2(R)-((2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl)-2,3-dihydrospiro[1 H-indene- 
1 ,4'-pip8ridine)-3(S)-acetamide; 

47. N-Ethyl-r-[2(R)-[(2-amino-2-methyH -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene- 
1 ,4'-piperidine]-3*acetamtde; 

48. 1 '-[2(R)-((2-amino-2-m8thyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyf]-2,3-dihydro-6-fluorospiro[1 H-indene- 
1,4'-piperidine]-3-acetic acid; 

49. 1 '-(2{R)-[(2-aminc>-2-methyl-1 <»xopropyl)amino]-5-phenyl-1 -oxopentyl-2,3-dihydro-6-fluorospiro[1 H-indene- 
1 ,4'-pjperidine]-3-acetic acid ethyl ester; 

50. 1 '-{2(R)4(2-annino-2-nnethyl-1 oxopropyl)aminol-5-phenyl-1 -oxopentyI]-2.3-dlhydrospirol1 H-indene-1 ,4'-prpe- 
ridine]-3-propanoic acid; 

51 . 1 •-(2(R)-f (2-amino-2-methyl-1 -oxopropyOaminoJ-S-phenyl-l -oxopentyll-2.3-dihydrospiro(1 H-lndene-1 .4*-plpe- 
ridine]'3-propanoic acid ethyl ester; 

52. 1 *-[2{R)-((2-annino-2-melhyl-1 -oxopropyl)amlno]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydro-6-fluorospiro[1 H-in- 
dene-1 ,4'-plperidine]-3-acetic acid. 

and pharnnaceutically acceptable salts and individual diastereomers (where unspecified) thereof. 
[0019] Representative examples of the nomenclature employed are given below: 




N-f1(R)4(2.3-Dihvdrospirof1 H-indene-1 .4'-pipefidlnl-1'-vncarbonvn-2-MH-indot-3-vl)ethvll-3-amino-3-methvlbutana- 
mide 
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N-fUR)-[(2.3-Dihvdro-3(RS)-hvdroxvspiroMH-indene0.4'-piperidin]-1'-vllcarbonvl1-4-phe 
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CH2CO2H 



1M2(RH(2^mincH2-methvl-1<)xopropyl)amino1-3-(5-fluoroindote-3-vl)'1<)XOpropvl1-2^ .4'- 
piperidine]-3-acetic acid 



N-EthvlO'42(R)4(2*amino-2-methvl-1'Oxopropvnamino1'3-(phenvlmethoxv)-1<)xopfppvn-2,3-dihvdr^ 
f1H-indene'1.4'-piperidinel-3-propanamide 

[0020] Throughout the instant application, the following abbreviations are used with the following meanings: 

BOC t-butyloxycarbonyl 

BOCON 2-(tert-butoxycarbonylamino)-2-phenylacetonitrile 

BOP Benzotriazol-l-yloxy tns/dinnethylamino)-phosphonium hexafluorophosphate 

CBZ Benzyloxycarbonyl 

DCC Dicyclohexytcart>odiimide 

DIBALH Diisobutyl aluminum hydride 

DMF N,N-dimethyIfornnamide 

EDC 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 

FAB- MS Fast atom bombardment-mass spectroscopy 

GHRP Growth hormone releasing peptide 

HOBT Hydroxybenztriazole 

LAH Lithium aluminum hydride 

HPLC High pressure liquid chromatography 

MHz Megahertz 

MPLC Medium pressure liquid chromatography 

NMM N-Methylnrusrpholine 

NMR Nuclear Magnetic Resonance 

PLC Pr parative lay r chromatography 




CHgCHgCONHEt 
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PCC 


Pyridinium chlorochromate 


Ser 


Serine 


TFA 


Trifluoroacetic acid 


THF 


Tetrahydrofuran 


TLC 


Thin layer chromatography 


IMS 


Tetramethylsilane 


[0021] 


The compounds of the instant invention all have at least one asymmetric center as noted by the asterisk in 



the structural Formulas I and II above. Additior\al asymmetric centers may be present on the molecule depending upon 
10 the nature of the various substituents on the nrK>lecule. Each such asymmetric center will produce two optical isomers 
and (t is intended that all such optical isomers, as separated, pure or partially purified optical isomers, racemic mixtures 
or diastereomertc mixtures thereof, be included within the ambit of the instant invention. In the case of the asymmetric 
center represented by the asterisk, it has been found that the absolute stereochemistry of the nnore active and thus 
more preferred isomer is shown in Formula la. This preferred absolute configuration applies to Formulas I and II. With 
IS the R2 substituent as hydrogen, the special configuration of the asymmetric center corresponds to that in a D-amino 
acid. In most cases this is also designated an R-configuratton although this will vary according to the values of Fl^ and 
Rg used in making R- or S-stereochemical assignments. 

20 



ss 



30 



3S 




<o [0022] The instant compounds are generally isolated in the form of their pharmaceutically acceptable acid addition 
salts, such as the salts derived from using inorganic and organic ackls. Examples of such acids are hydrochloric, nitric, 
sulfuric, phosphoric, formic, acetic, trifluoroacetic, propionic, maleic, succinic, malontc. methane sulfonic and the like. 
In addition, certain compounds containing an acidic function such as a carboxy can be isolated in the form of their 
inorganic salt in which the counterbn can be selected from sodium, potassium, lithium, calcium, magnesium and the 

<s like, as well as from organic bases. 

[0023] The preparation of compounds I and II of the present invention can be carried out in sequential or convergent 
synthetic routes. Syntheses detailing the preparation of the compounds of Formula I and II in a sequential manner are 
presented in the following reaction schemes. 

[0024] The protected ammo acid denvatives 1 are, in many cases, commercially available where the protecting group 
so L is, for example, BOC or CBZ groups. Other protected amino acid derivatives 1 can be prepared by literature methods. 
Many of the spiro piperidines and spiroazepines (n=2) of formula 2 and 2a are known in the literature and can be 
derivatized on the aryl groups by standard means, such as halogenation, nitration, sulfonylation, etc. Alternatively, 
various aryl substituted spiro piperidines and azepinescan be prepared following literature methods using derivatized 
aryl intermediates. Many spiroazepine intermediates (n=2 in Formula I) are also known. Novel spiroazepines can be 
55 prepared as illustrated in Scheme 23, They may be used in the schemes shown below in place of piperidine interme- 
diates t afford compounds of Formulas I and II where n=2. 

[0025] Intermediates of formulas 3 and 3a can be synthesized as described in Scheme 1. Coupling of spir com- 
pounds of formula 2 and 2a to protected amino acids of formula 1 , wherein L is a suitable pr tecting group, is conven- 
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rently carried out in an inert solvent such as dichloromethane by a coupling reagent such as DCC or EDC in the pr sence 
of HOBT. Alternatively, the coupling can also be effected with a coupling reagent such as BOP in an in r1 solvent such 
as dichloromethan . Separation of unwanted side products, and purlftcatbn of (ntenmediates is achieved by chroma- 
tography on silica gel, employing flash chromatography (W.C. Still. M. Kahn, and A. Mitra J. Org. Chem. 1978,43, 
2923). MPLC r preparative TLC. 



SCHEME 1 

R,— |-N-L 




[0026] Conversion of 3 and 3a to intermediates 4 and 4a can be carried out as illustrated in Scheme 2. Removal of 
benzyloxycarbonyl groups can be achieved by a number of methods known in the art; for example, catalytic hydro- 
genation with hydrogen in the presence of palladium or platinum catalyst in a protic solvent such as methanol. In cases 
where catalytic hydrogenation is contraindtcated by the presence of other potentially reactive functionality, removal of 
benzyloxy cart)onyl groups can also be achieved by treatment with a solution of hydrogen bromide in acetic acid. 
RenrKival of BOG protecting groups is carried out in a solvent such as methylene chloride or methanol, with a strong 
acid, such as hydrochloric acid or trifluoroacetic acid. Conditions required to remove other protecting groups which 
may be present can be found in Greene, T; Wuts. P.G M. Protective Groups in Organic Synthesis, John Wiley & Sons, 
Inc.. NewYortc, NY 1991. 
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[0027] Intermediates of formula 5 and 5b, wherein A is a methylene or a substituted methylene group, can be pre* 
40 pared as shown In Scheme 3 by coupling of intermediates of formula 4 and 4a to amino acids of formula 6, once again, 
in an inert solvent such as dichlorom ethane by a coupling reagent such as EiX^ or DCC in the presence of HOBT. 
These amino acids 6 are known amino acids or ammo acids readily synthesized by methods known to those skilled in 
the art. Alternatively, the coupling can also be effected with a coupling reagent such as BOP in an inert solvent such 
as dichloromethane. Also if R4 or R5 is a hydrogen then amino acids of formula 7 are employed In the coupling reaction, 
45 wherein L is a protecting group as defined above, to give 5a and Sc. Deprotection of Sa and So (L = protecting group) 
can be carried out under conditions known in the art. 



so 



55 
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SCHEME 3 



Rs Re O Ha 
R,— |-N-C-A-N 




R5 orL 



R2 Re 
Ri— pN-H 



R3b 

5 and 5a (RgsL) 
R2 Re O 




HOOC-A-N-U 

7 or L 




Rab 

5b and 5c ^'^5='-) 



[0028] Compounds of formula I and II wherein R4 and/or R5 is a hydrogen can be further elaborated to new com- 
pounds I and II (preferred side chain Fi4 or R5 = CH2-CH(OH)-CH2X. wherein X = H or OH) which are substituted on 
the amino group as depicted in Scheme 4 Reductive amination of I and II with an aldehyde is carried out under con- 
ditions known in the art; for example, by catalytic hydrogenation with hydrogen in the presence of platinum, palladium, 
or nickel catalysts or with chemical reducing agents such as sodium cyanoborohydride in an inert solvent such as 
methanol or ethanoL Alkylation to yield amino alcohols can also be accomplished via an epoxide opening reaction. 



17 



EP 0 662 481 B1 



SCHEME 4 



R2 ReO 



N-C-A-N 




Rab 

I R4 and/or R5 = H 



?2 Reft 



Reductive 
Amination 

or Epoxide 
opening 




RaReO ^R4 
Ri— |-N-C-A-N 



il R4 and/or R5 = H 




I where R4 and/or R5 is Ci-Ce 
alkyi or substituted alkyi 

•?2?6 0 ^R, 

N-C-A-N 




II where R4 and/or R5 is C1-C6 
alkyi or substituted alkyi 



[0029] Compounds of formula I and II, wherein A Is N(R2)-(CH2)2-C(R7)(R7a)'(^'~l2)y- prepared as shown in 

Scheme 5 by reacting 4 or 4a with reagents 8, wherein X is a good leaving group such as CI, Br, I, imidazole. Alterna- 
tively, 4 and 4a can be reacted with an isocyanate of formula 9 In an Inert solvent such as 1 ,2-dichloroethane. If R^or 
Rg is hydrogen In the final product, the reagents 8 and 9 will bear a removable L protecting group in place of Rg. 
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SCHEMES 

Ri— |-N-H 
CO 




[0030] The compounds I and II of the present invention can also be prepared in a convergent manner as described 
^ in reaction Schemes 6. 7 and 8: 

[0031] The protected amino acid derivatives 10 are, in many cases, commercially available where M = methyl, ethyl, 
or benzyl esters. Other ester protected amino acids can be prepared by classical methods familiar to those skilled in 
the art. Some o1 these methods include the reaction of a protected amino acid with a diazoalkane and removal of a 
protecting group L, the reaction of an amino acid wrth an appropriate alcohol in the presence a strong acid like hydro- 
ps chloric acid or p-toluenesulfonic acid. Synthetic routes for the preparation of new amino acids are described in Schemes 
11, 12 and 13. 

[0032] Intermediates of formula 11 and 11a, can be prepared as shown in Scheme 6 by coupling of amines 10 to 
amino acids 6 and/or 7. wherein L is a protecting group, as described above in Scheme 3. When a urea linkage is 
present in 11 or 11a, it can be introduced as illustrated in Scheme 5. 

50 
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SCHEME_6 



70 



75 



R2 ^6 



-N-H 
COOM 
10 



HCX)C-A-N-R5 
6 

OR 

HOOC-A-N-L 
7 



R, Re O R4 
R,— j— N-C-A-N-R 
COOM 

11 

R? Re O R4 
I ' I " II I ' 

R,— |-N-C-A-N-L 
COOM 
11a 



20 [0033] Conversion of the ester 11 or11atointen(T)ediateacids12or12acanbeachi8vedbyanumberof methods 
known in the art as described in Scheme 7; for example, methyl and ethyl esters can be hydrolyzed with lithium hy- 
droxide in a protic solvent like aqueous methanol. In addition, removal of benzyl group can be accomplished by a 
number of reductive methods including hydrogenation in the presence of platinum or palladium catalyst in a protic 
solvent such as methanol. An allyl ester can be cleaved with tetrakis-triphenylphosphine palladium catalyst in the 

ss presence of 2-ethylhexanoic acid in a variety of solvents including ethyl acetate and dichloromethane (see J. Org. 
Chem. 1982, 42, 587). 



SCHEME 7 

30 

^2 9 ?2 'j'e 9 fj*4 

Ri— |— N-C-A-N-Rg R,— |-N-C-A-N- 
35 COOM COOH 

11 ^ 12 



?2 f?6 O R4 
Ri— |— N-C-A-N-L 
COOH 

11a 12a 

45 

[0034] Acid 12 or 12a can then be elaborated to 5 & 5a and 5b & 5c as described in Scheme 8. Coupling of spiro 
compounds of formula 2 and 2a to acids of formula 12 or 12a, wherein L is a suitable protecting group, is conveniently 
carried out in an inert solvent such as dichtoromethane by a coupling reagent such as dicylohexyt carbodiimide (DCC) 
or EDO in the presence of 1 •hydroxybenztria2ole (HOBT). Alternatively, the coupling can also be effected with a coupling 
so reagent such as benzotrlazol-1 'ytoxytrjs(dimethyfamino) phosphonium hexafluorophosphate ("BOP") in an inert solvent 
such as dichloromethane. Transformation of 5a & 5c to I and II is achieved by removal of the protecting group L When 
R4 and/or R5 is H. substituted alkyi groups may be optionally added to the nitrogen atom as described in Scheme 4. 



R2R6O R4 

Ri— |— N-C-A-N-L 
COOM 
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SCHEMES 



Rg Re O ,^4 
R,— |— N-C-A-N 

9° RsOrL 



Do 




R, 

COOH ^1=^ \=l 

12 o "3b Rgb 



3a 



2 

+ ' 5 and 5a 



COOH S<; CO I 



12a 



R5 orL 




Ra A WG/R3a 

2a 



5b and 5c 



[0035] The preparation ot oxygenated spiroindanyl intermediates is illustrated in Scheme 9. Hydroboration of the 
protected spiroindene 1 3 folbwed by oxidative workup with pyridtnium chlorochromate provides the spiroindanone 14 . 
The amino protecting group (L), which for example Is a t-butoxycarbonyl or benzytoxyorbonyl group is removed under 
acidic and / or reducing conditions to provide the spiroindanone 15 which can then be incorporated into a growth 
hormone secretagogue via the chemistry detailed in Schemes 1 and 6. utilizing generic intermediates 2 and 2a. 
[0036] Allcytation alpha to the ketone ot the spiroindanone intemnedlate can be readily accomplished employing a 
variety of bases and alkylating agents. For example treatment of 14 with excess sodium hydride in an inert solvent 
such as tetrahydrofuran followed by excess methyl iodide produces 16. 

[0037] Spiroindane intemiediates containing hydroxy! substituents are easily prepared from the spiroindanone 14 
The reduction of the ketone can be accomplished with reducing agents, for example sodium borohydride. The protecting 
group (L) can then be removed as noted above and the resulting hydroxyspiroindane can be employed in the chemistry 
described in Schemes 1 and 8. Alternatively the secretagogues that contain a hydroxyspiroindane function can be 
obtained from the secretagogues containing the spiroindanone by reducing the ketone as the final step in the synthesis. 
[0036] Chiral hydroxy spiroindanes can be prepared by methods well known to those skilled in the art including the 
use of chiral reducing agents such as (S)-telrahydro-1-methyl-3,3-diphenyl-1H.3H-pyrroIo(1,2,c][1,3.2)oxazaboroIe 
(Corey et al., J. Am. Chem. Soc.1987, 109, 5551) Determinatbn of absolute stereochemistry can be achieved by a 
number of methods including x-ray crystallography of a suitable crystalline derivative. Derivatization with Mosh r's acid 
may provide a suitable derivativ . Alkylation and acylation of hydroxyspiroindane 18 is readily carried ut with a base 
and the desired alkylation or acylation agent. Urethanes ar formed by reacting 16 with organic isocyanates or with 
sodium isocyanate. 
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SCHEME 9 CONT'D. 



TO 



IS 



20 



2$ 




[0039] The spiroindanone intenmediatas 14 can also serve as convenient starting materials for the incorporation of 
amines onto the spirolndanes, see Scheme 10. Formation of the oxime of the spiroindanone with hydroxylamine hy- 
drochloride in a suitable solvent such as ethanol in the presence of sodium hydroxide followed by reduction of the 
oxime provides the amine 21, The amino group of 21 can be easily alkylated, acylated. sulfonylated or reacted with 
isocyanates by methods commonly known to those skilled in the art. 

[0040] Chiral aminospiroindanes are available by numerous methods including resolution of the racemates by the 
classical methods. For example resolution can be achieved by the formation of diastereomeric salts of the racemic 
amines with optically active acids such as D- and L- tartaric acid. The determination of the absolute stereochemistry 
can be accomplished in a number of ways including X-ray crystallography of a suitable crystalline derivative such as 
a 0- or L- tartaric acid salt. 



SCHEME 10 



30 



3S 



40 




14 



20 



I 



45 

Pd/C 



so 




21 



55 [0041] The compounds of f rmulas I and II of the present invention are prepared from a variety of substituted natural 
and unnatural amin acids such as those of fomiulas 22 and 6 and 7 wher A is a substituted m thylene gr up. 



23 



EP 0 662 481 B1 



10 



Rr 



R2 Re 
N> 



COgH 
22 



T5 



20 



2S 



[0042] The preparation of these intermediates is accomplished by classical methods familiar to those skilled in the 
art (Williams, R. M. "Synthesis of Opticatfy Active a-Amino Acids' Pergamon Press: Oxford, 1989; Vol. 7). When it is 
desirable to synthesize these intermediates in optically pure form, some established methods include: (1 ) asymmetric 
electrophilic amination of chiral enolates (J. Am. Chem. Soc. 1986, 108, 6394-6395. 6395-6397, and 6397-6399), (2) 
asymmetric nucteophtlic amination of optically active carbonyl derivatives, (J. Am. Chem. Soc. 1992. 114, 1906; Tet- 
rahedron Lett 1987, 26, 32), (3) diastereoselectfve alkytation of chiral glycine enolate synthons (J. Am. Chem, Soc. 
1991, 113, 9276; J. Org. Chem. 1989, 54, 3916), (4) dtastereoselective nucleophilic addition to a chiral electrophillc 
glycinate synthon (J. Am. Chem. Soc. 1986, 108, 1 103). (5) asymmetric hydrogenatk>n of prochiral dehydroamino acid 
derivatives ("Asymmethc Synthesis, Chiral Catalysis; Mornscn, J.D., Ed; Academic Press: Orlando, FL, 1985; Vol 5), 
and (6) enzymatic syntheses (Angew. Chem, Int. Ed. Engl. 1978, 77, 1 76). D.L- Amino acids as their amino or carboxyl 
protected intermediates can be resolved by crystallization of salts derived from optically active acids or amines.^- Amino 
acids can be prepared, for example by the hydrolysis of substituted ^-lactams as described in US Patent 5206237. 
[0043] For example, alkylation of the enolate of diphenyloxazinone 23 (J. Am, Chem, Soc. 1991. 113, 9276) with 
cinnamyl bromide in the presence of sodium bis(trimethylsilyl)amide proceeds smoothly to afford 24 which is converted 
into the desired (D)-2-amino-5-phenylpentanoic acid 25 by removing the N-t-butyloxycarbonyl group with trifluoroacetic 
acid and hydrogenation over a PdClg catalyst (Scheme 11) 
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so 

[0044] Intermediates of formula 22 which are 0-ben2yl-(D)-serine derivatives 27 are conveniently prepared using a 
known procedure from suitably substituted benzyl haltdes and N-protected-(D)-senne 26. The protecting group L is 
conveniently a BOO or a GBZ group. Benzylation of 26 can be achieved by a number of methods well known in the 
literature including deprotonation with two equivalents of sodium hydride in an inert solvent such as DMF followed by 
55 treatment with on equivalent of a variety of benzyl halides (Synthesis 1989. 36) as shown in Scheme 12. 
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SCHEME 12 
1^ NaH/DMF V 

CO2H CO2H 
26 27 



[0045] The 0-alkyl-(D)-serine derivatives are also prepared using this procedure and an alkyi hattde. 
[0046] The alkylatton of N-protected-(D) -cysteine 45 is carried out by the procedure described in the (D)-sertne de- 
rivative synthesis and illustrated below with R^a'^ where X is a leaving group such as halides and mesytoxy groups 
as shown in Scheme 13. 
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[0047] The oxidation of the cysteine derivatives 29 to the sulfoxide 30 (m = 1) and the sulfone 30 (m = 2) can be 
accomplished with many oxidizing agents. (For a review of the oxidation of sulfides see Org. Prep. Proced. Int. 1982. 
14. 45.) Sodium periodate (J. Org, Chem, 1967, 32, 3191) is often used for the synthesis of sulfoxides and potassium 
hydrogen persulfate (OXONE) (Tetrahedron Lett. 1981, 22, 1287) is used for the synthesis of sulfones. 
[0048] Hence, a variety of substituted amino acids may be incorporated into a growth hormone secretagogue via 
the chemistry detailed in Schemes 1 and 8. The secretagogues that contain a sulfoxide or a sutfone functional group 
can also be prepared from the cysteine secretagogues by using sodium periodate or OXONE®. Alternatively hydrogen 
peroxide may be used as the oxidizing reagent in the last step of the synthesis as shown in Scheme 14. The sulfoxide 
32 (m = 1 ) and sulfone 32 (m = 2) analogs can be separated by preparative thin layer chromatography. 



25 



EP 0 662 481 B1 

SCHEME 14 



CO o 



10 



IS 



20 



2S 



30 




3S 

[0049] Removal of amino protecting groups can be achieved by a number of methods known in the art; as described 
above and in Protective Groups in Organic Synthesis T.W. Greene, John Wiley and Sons. NY 1981. 
[0050] Compounds of formula I wherein and are each hydrogen can be further elaborated by reductive alkyla- 
tion with an aldehyde by the aforementioned procedures or by alkylattons such as by reaction with various epoxides. 
40 The products, obtained as hydrochloride or trifluoroacetate salts, are conveniently purified by reverse phase high per- 
formance liquid chromatogrphy (HPLC) or by recrystallization. 

[0051] Homologation of the spiroindanone 14 provides easy access to spiroindanyl intermediates containing acid 
and ester groups. This chemistry is described in Scheme 15 below. Treatment of 14 with a base in an inert solvent 
such as THF followed by the addition of a triflating agent provides the enol triflate. Carboxylation of the enol triflate 
45 according to the procedure of Cacchi. S. Tetrahedron Letters . 1 985 . 1109-1112 provides the ester 34. The protecting 
group can then be removed as described above and the resulting amine can be incorporated into a secretagogue via 
the chemistry depicted in Schemes 1 and 8. A secretagogue containing an acid function is readily available via sapon- 
ification of the ester group as the final step of the synthesis . 

[0052] Saponification of the ester of 34 provides an acid which can be conveniently derivatized as for example re- 
so action with an amine in the presence of a coupling agent such as EDC gives amides which can then be incorporated 
into secretagogues following the chemistry detailed in Schemes 1 and 8. 

[0053] Hydrogenation of 34 using a palladium catalyst in an inert solvent provides the saturated compounds which 
can then either be derivatized as above or carried on to the final products via the chemistry described in Schemes 1 
and 8. The ester may also be reduced to a primary alcohol with LAH and to a aldehyde with DIBALH. Reductive 
ss alkytation of the aldehyde with ammonium acetat and sodium cyanoborohydrtd aff rds an amino methyl anat g. 
These hydroxymethyl and aminomethyl analogs may then be further reacted to afford additional gr wth homrK)ne seer - 
tagogues of the general formula I. Chiral acids are available by a variety of methods known to those skilled in the art 
including asymmetric catalytic hydrogenation and resolution of a pair f diaster omeric salts f rmed by reaction with 
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a chiral amine such as D or L a-m thylbenzylamine. The absolute stereochemistry can be determined in a number of 
ways including X-ray crystallography of a suitable crystallin derivativ . 



SCHEME 15 




[0054] Spirolndane intermediates, for Incorporation into growth hormone secretagogues, can be further elaborated 
in the b nzylic position by th chemistry d tailed in the following schemes. 

[0055] Homologs of ester 37 can b conviently prepared by a variety of methods known t thos skilled in the art 
Igncluding the displacement of an activated alcohol such as tosylate 38 by a malonat nucleophile f llowed by d car- 
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boxy lat ion or a cuprate reaction followed by the adjustment of the chain length or oxidation state as appropiate. see 
schen^e 16 below. 



SCHEME 16 




[0056] Alternatively the reaction of spiroindanone 14 with Wittig or Emmons reagents also provides access to ho- 
mologs of ester 37. The chemistry is described in scheme 17 below. Treatment of triethylphosphonoacetate with a 
base in an inert solvent such as THF followed by the addition of ketone 14 provides the unsaturated ester 43. Hydro- 
genation of 43 using a palladium catalyst in an inert solvent provides the saturated ester 44. The protecting gr up can 
then be removed as described above and the resulting amin can be incorporated into a secretagogue via th chemistry 
described in Schemes 1 and 6. A secretagogue containing an acid function can be obtained via saponification of th 
ester function as the final step of the synthesis. 
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SCHEME 17 



5 




30 [0057] Chiral esters and acids are available by a variety of methods known to those skilled in the art including asym- 
metric catalytic hydrogenation, chomatographtc resolution ot a pair of diasteromers, and via crystal! izatton of salts 
formed from chiral amines such as D or L-a- methylbenzylamine. The absolute stereochemistry can be determined in 
a number of ways including X*ray crystallography of a suitable crystalline derivative 

[005B] The ester can be reduced to an alcohol by treatment with LAH and to an aldehyde with DIBALH. Reductive 
3S alkylation of the aldehyde with ammonium acetate and sodium cyanoborohydride affords an amino methyl analog. 
These hydroxymethyl and aminomethyt analogs may then be further reacted to afford additional growth hornnone secre- 
tagogues of the general formula 1. 

[0059] Saponification of ester 44 provides an acid which can be conviently derivatized as for example reaction with 
an amine in the presence of a coupling reagent such as EDC gives amides which can be incorporated into a secreta- 
40 gogue as detailed in Schemes 1 and 8. 

[0060] Homologation of ester 44 is possible using a variety of methods known to those skilled in the art including the 
method described in J. Org. Chem. 1992 , 57 71 94-7208. 

[0061] A variety of acid equivalents can also be incorporated into the spiroindane intermediates for example acyl- 
sulfonamides are readily available from acids such as 35 and 40. Treatment of the spiroindane acid with a base in an 
4S inert solvent such as THF followed by the addition of oxalyl chloride provides an acid chloride which is then treated 
with a sodium salt of a sulfonamide. The protecting group can then be removed using chemistry described above and 
the resulting amine can be incorporated into a secretagogue using chemistry depicted in Schemes 1 and 8. 
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SCHEME 18 




[0062] Tetrazote spiroindane tntermedtates are available from nitriles of both the shorter and longer homolog series. 
For example the reaction of enol triflate 33 with a cyanide anion and a palladium catalyst in the presence of an Inert 
20 solvent such as toluene provides the unsaturated nitrile which can be converted Into the tetrazole by reaction with 
trtmethylstannyl azide in an inert solvent at elevated temperatures. Reduction of the tndene double bond in 45 and 47 
with catalysts such as Pd/C in ethanol affords the corre^onding saturated analogs. 




so [0063] Esters such as 37 can be conviently acylated or alkylated next to the ester function by treatment with a variety 
of bases and alkylating or acylating agents. For example reaction of 37 with potassium bis(trimethylsllylamide) in an 
inert solvent such as THF followed by the addition of ethyl chloroformate provides 48 in good yield. Removal of the 
protecting group and incorporation into the secretagogues can be accomplished as described above. 
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[0064] Further substitution at the benzylic position ot the spirotndanes is readily carried out via the tosyiate of alcohol 
18, Displacement ot the tosyiate with a variety of nucleophlles is possible. For example treatment of tosyiate 38 with 
sodium thiomethoxtde in OMSO provides the sulfide 49. The protecting group can be removed as above and the 
resulting amine can be incorporated Into the secretagogues employing chemistry described in Schemes 1 and 8. Al- 
ternatively the sulfide can be oxidized to the sulfoxide or sutfone by treatment with the appropriate oxidizing agent prior 
to deprotectton or as the final step in the synthesis. 
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40 [0065] The Incorporation of aryl and heteroaryl groups into the benzylic position of spiroindanes is most coven iently 
carried out via the enol tnftate 33. Palladium catalysed reaction of the enol triflate with a variety ol aryl or heteroaryts* 
lannanes in an Inert solvent such as toluene provides the desired intermediates. For example 2-trlmethylstannylpyridlne 
reacts with 33 in the presence of a catalytic amount of tetrakls(triphenylphosphene)palladium in toluene at refux to 
give the coupled product 50. Alternativiely the enol triflate 33 can be converted into the vinyl stannane 51 by reaction 

<s with hexamethylditin and a palladium catalyst in an inert solvent such as toluene. The vinyl stannane can then be 
coupled with a variety of aryl or hetero aryl bromides or triflates, for example coupling to 2-bromo-3-carbomethoxypy- 
ridine provides 52. The protecting group L can be removed from the coupled products using chemistry described above 
and the resulting amine can be included in the secretagogues as described in Schemes 1 and 8. 



so 



55 
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SCHEME 22 




[0066] The spiropiperidtne ring of the growth hormone secretagogues can be replaced with a spiroazepine ring. 
Alkylation of indene with dibromide 53. prepared as described in J. Am. Chem. See. 1990, 9001-9003. and base in an 

S$ inert solvent such as THF followed by acid treatment provides ketone 54. Ring expansion of the ketone can be accom- 
plished using a variety of methods including treatment of the ketone with hydrazoic acid in an inert solvent such as 
chloroform. The lactam can' then be reduced to an amine be reaction with LAH in an Inert solvent such as THF. The 
resulting amine can be incorporated into a secretagogue by employing the chemistry depicted in Schemes 1 and 8 
and the indene double bond in 56 may be reduced or further substituted as described herein for spiroindenylpiperidines 

40 and their L protected derivatives. 
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SCHEME 23 




56 Rsb 

30 

[0067] Alternative spiro compounds are readily prepared from 1 -Indanones. For example the 1 -indanone 57 can be 
alkylated in the presence of a base, such as sodium hydride or lithium or potassium bis(trlm ethyls! Iyl)amide with the 
protected bis 2*hatoethyl amine, where L is a defined protecting group such as methyl, benzyl. t-Boc. or Cbz, etc.. and 

3S Y could be CI. Br. I, in an Inert solvent such as THF or DMF to yield the spiropiperidine 56. The protecting group could 
be removed by procedures described above to yield formula 59 The ketone functionality noay be reduced to an alcohol 
using sodium borohydride or may be fully reduced to a methylene also employing conditions known to those skilled in 
the art. For example, reduction of the ketone with sodium borohydride. followed by catalytic hydrogenation yielded 
compound 60. Removal of the protecting group L yielded general structure 61 The spiropiperidines of structure 59 or 

40 60 can then be incorporated into a growth hormone secretagogue via the chemistry described above. Alternatively, 
the ketone can be reduced after the incorporation into the secretagogue. 
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[0068] It is noted that the order of carrying out the foregoing reaction schemes may be varied to facilitate the reaction 
or to avoid unwanted reaction products. 

[0069] The growth hormone releasing compounds of Formula I and II are useful in vitro as unique tools for under- 
standing how growth homrK>ne secretion is regulated at the pituitary level. This includes use in the evaluation of many 

40 factors thought or Known to influence growth hormone secretion such as age, sex. nutritional factors, glucose, amino 
acids, fatty acids, as well as fasting and non -fasting states. In addition, the compounds of this invention can be used 
in the evaluation of how other hormones modify growth hormone releasing activity. For example, it has already been 
established that somatostatin inhibits growth hormone release. Other hormones that are important and in need of study 
as to their effect on growth hormone release include the gonadal hormones, e.g., testosterone, estradiol, and proges- 

45 terone; the adrenal hormones, e.g.. Cortisol and other corticoids. epinephrine and norepinephrine; the pancreatic and 
gastrointestinal hormones, e g.. insulin, glucagon, gastrin, secretin; the vasoactive peptides, e.g.. bombesin, the neu- 
rokinins; and the thyroid hormones, e.g.. thyroxine and triiodothyronine. The compounds of Formula I and II can also 
be employed to investigate the possible negative or positive feedback effects of some of the pituitary hormones, e.g., 
growth hormone and endorphin peptides, on the pituitary to modify growth hornrrane release. Of particular scientific 

so importance is the use of these compounds to elucidate the subcellular mechanisms mediating the release of growth 
hormone. 

[0070] The compounds of Formula I and II can be administered to animals, including man. to release growth hornrtone 
in vivo. For example, the compounds can be administered to commercially important anin^Is such as swine, cattle, 
sheep and the like to accelerate and increase their rate and extent of growth, to improve feed efficiency and to increase 
ss milk production in such animals. In addition, these compounds can b administered to humans in vivo as a diagnostic 
tool to directly determine whether the pituitary is capable f releasing growth hormone For xample, the compounds 
of Formula I and II can be administered /nwVo to children. Serum sampi stak nb fore and after such administ rati n 
can be assay d for growth h rnnon . Comparison of the amounts of growth h rmon in each of these samples would 
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be a means for directly del rmining the ability of the patient's pituitary to release growth hormone. 
[0071] Accordingly, the present invention includes within its scope pharniaceutical compositions comprising, as an 
active ingredient, at least one of the compounds of Formula I in association with a pharmaceutical carrier or diluent. 
Optionally, the activ ingredient of th pharmaceutical compositbns can comprise an anabolic agent in addition to at 
s least one of th compounds f Formula I or another composition which exhibits a different activity, .g., an antibiotic 
growth permittant or an agent to treat osteoporosis or in combination with a corticosteroid to minimize the catabolic 
side effects or with other pharmaceuttcally active materials wherein the combination enhances efficacy and minimizes 
side effects. 

[0072] Growth promoting and anabolic agents include, but are not limited to. TRH, diethylstilbesterol. estrogens, p- 
10 agonists, theophylline, anabolic steroids, enkephalins. E series prostaglandins, compounds disclosed in U.S. Patent 
No. 3.239.345, e.g., zeranol, and compounds disclosed in U.S. Patent No. 4,036,979. e.g., sulbenox or peptides dis- 
closed in U.S. Patent No. 4.411.690. 

[0073] A still further use of the growth hormone secretagogues of this invention is in combination with other growth 
hormone secretagogues such as the growth horrrone releasing peptides GHRP-6, GHRP-1 as described in U.S. Patent 

15 Nos. 4,411,890 and publications WO 89/07110. WO 89/07111 and B-HT920 as well as hexarelin and the newly dis- 
covered GHRP-2 as described in WO 93/04081 or growth hormone releasing hormone (GHRH, also designated GRF) 
and its analogs or growth hormone and its analogs or somatomedins including IGF-1 and IGF-2 or a- adrenergic 
aginists such as clonidine or serotonin 5HTID agonists such as sumitriptan or agents which inhibit somatostatin or Its 
release such as physostigmine and pyridostigmine. 

20 [0074] As is well known to those skilled in the art, the known and potential uses of growth hormone are varied and 
multitudinous. Thus, the administration of the compounds of this invention for purposes of stimulating the release of 
endogenous growth hormone can have the same effects or uses as growth hormone itself. These varied uses of growth 
hormone may be summarized as follows: stimulating growth hormone release in elderty humans; treating growth hor- 
mone deficient adults; prevention of catabolic side effects of glucocorticoids, treatment of osteoporosis, stimulation of 

2S the immune system, acceleration of wound healing, accelerating bone fracture repair, treatment of growth retardation, 
treating acute or chronic renal failure or insufficiency, treatment of physiological short stature, including growth hormone 
deficient children, treating short stature associated with chronic illness, treatment of obesity and growth retardation 
associated with obesity, treating growth retardatk)n associated with Prader-Willi syndrome and Turner's syndrome; 
accelerating the recovery and reducing hospitalization of bum patients or foltowing major surgery such as gastrointes- 

30 tinal surgery; treatment of intrauterine growth retardation, skeletal dysplasia, hypercortisonism and Cushings syn- 
drome; replacement of growth hormone in stressed patients; treatment of osteochondrodysplasias, Noonans syn- 
drome, sleep disorders, Alzheimer's disease, delayed wound heating, and psychosocial deprivation; treatment of pul- 
monary dysfunction and ventilator dependency; attenuatbn of protein catabolic response after a major operation; treat- 
ing malabsorption syndromes, reducing cachexia and protein loss due to chronic illness such as cancer or AIDS; 

3S accelerating weight gain and protein accretion in patients on TPN (total parenteral nutrition); treatment of hyperin- 
sulinemia including nesidioblastosis; adjuvant treatment for ovulation induction and to prevent and treat gastric and 
duodenal ulcers; to stimulate thymic development and prevent the age-related decline of thymic function; adjunctive 
therapy for patients on chronic hemodialysis; treatment of immunosuppressed patients and to enhance antibody re- 
sponse foltowing vaccination; improvement in muscle strength, mobility, nrwintenance of skin thickness, metabolic 

^ homeostasis, renal hemeostasis in the trait elderty; stimulation of osteoblasts, bone remodelling, and cartilage growth; 
treatment of neurobgical diseases such as peripheral and drug induced neuropathy, Guillian-Barre Syndrome, amyo- 
trophic lateral sclerosis, multiple sclerosis, cerebrovascular accidents and demyelinating diseases; stimulation of the 
immune system in companion animals and treatment of disorders of aging in companion animals; growth promotant 
in livestock; and stimulation of wool growth in sheep. 

4S [0075] It will be known to those skilled in the art that there are numerous compounds now being used in an effort to 
treat the diseases or therapeutic indications enumerated above. Combinations of these therapeutic agents some of 
which have also been mentioned above with the growth hormone secretagogues of this invention will bring additional, 
complementary, and often synergistic properties to enhance the growth promotant, anabolic and desirable properties 
of these various therapeutic agents. In these combinations, the therapeutic agents and the growth hormone secreta- 

50 gogues of this invention may be independently present in dose ranges from one one-hundredth to one times the dose 
levels which are effective when these compounds and secretagogues are used singly. 

[0076] Combined therapy to inhibit bone resorption, prevent osteoporosis and enhance the healing of bone fractures 
can be illustrated by combinations of bisphosphonates and the growth hormone secretagogues of this invention. The 
use of bisphosphonates for these utilities has been reviewed, for example, by Hamdy, N.A T. Role of Bisphosphonates 
55 In Metabolic Bone Diseas s. Trends in Endocrinol. Metab.. 1993 . 4, 19-25, Bisphosphonates with these utilities include 
alendronate, tiludronate, dimethyl - APD, risedronate. tidronate, YM-175. ciodr nate, pamidronate, and 61^-210995. 
According to their potency, ral daily dosag levels of the bisphosphonate of between 0. 1 mg and 5 g and daily dosage 
levels of the growth hormone secretagogues f this invention of between 0.01 mg/kg to 20 mg/kg of body w ight ar 
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administered to patients to obtain effective treatment of osteoporosis. 

[0077] The compounds of this invention can b administered by oral, parenteral (e.g., intramuscular, intraperitoneal, 
intravenous or subcutaneous Injection, or implant), nasal, vaginal, rectal, sublingual, r topical routes of administrati n 
and can be formulated in dosage forms appropriate for each route of administration. 

5 [0078] Solid dosage forms for oral administration include capsules, tablets, pills, powders and granules. In such solid 
dosage forms, the active compound is admixed with at least one inert pharmaceuticaliy acceptable carrier such as 
sucrose, lactose, or starch. Such dosage forms can also comprise, as is normal practice, additional substances other 
than inert diluents, e.g.. lubricating agents such as magnesium stearata In the case of capsules, tablets and pills, the 
dosage fomns may also comprise buffering agents. Tablets and pills can additionally be prepared with enteric coatings. 

10 [0079] Liquid dosage forms for oral administration include pharmaceuticaliy acceptable emulsions, solutions, sus- 
pensions, syrups, the elbcirs containing inert diluents commonly used in the art. such as water. Besides such inert 
diluents, compositions can also include adjuvants, such as wetting agents, emulsifying and suspending agents, and 
sweetening, flavoring, and perfuming agents. 

[0080] Preparations according to this invention for parenteral administration include sterile aqueous or non-aqueous 
IS solutions, suspensions, or emulsions. Examples of non-aqueous solvents or vehicles are propylene glycol, polyethyl- 
ene glycol, vegetable oils, such as olive oil and com oil. gelatin, and injectable organic esters such as ethyl oleate. 
Such dosage forms may also contain adjuvants such as preserving, wetting, emulsifying, and dispersing agents. They 
may be sterilized by. for example, filtration through a bacteria-retaining fitter, by incorporating sterilizing agents into the 
compositions, by irradiating the compositions, or by heating the compositions. They can also be manufactured in the 
20 form of sterile solid compositions which can be dissolved in sterile water, or some other sterile injectable medium 
immediately before use. 

[0081] Compositions for rectal or vaginal administration are preferably suppositories which may contain, in addition 
to the active substance, excipients such as cocoa butter or a suppository wax. 

[0082] Compositions tor nasal or sublingual administration are also prepared with standard excipients well known in 
the art. 

[0083] The dosage of active ingredient in the compositions of this invention may be varied; however, it is necessary 
that the amount of the active ingredient be such that a suitable dosage form is obtained. The selected dosage depends 
upon the desired therapeutic effect, on the route of administration, and on the duration of the treatment. Generally, 
dosage levels of between 0.0001 to 100 mg/kg of body weight daily are administered to patients and animals, e.g., 
30 mammals, to obtain effective release of growth homnone. 

[0084] The following examples are provided for the purpose of further illustration only and are not intended to be 
limitatbns on the disclosed invention. 

EXAMPLE 1 

3S 

N-f1(R.S)-f2.3KJihvdrospirof1H-indene-1.4'-piperidinl-1'vl)cart)onvl1-2-(indazol-3-vl)ethvl1-2-amino- 
2-methvlpropanamide hydrochloride 

[0085] 

40 

Step A : f 1 (R.SM2.3-dihvdrospirof 1 H-indene-1 .4'piperidin1-1'vl)carbonvn-2-(indazol-3-vl)ethyncarbamic acid 
1 .1 -dimethylethyl ester 

To a mixture of 81 mg (0.265 mmol) of DL-2-amino-3-(3-inda2ole)propranic acid (J.Am.Chem.Soc., 
1952,2009), 74 mg (0.33 mmol) of 3,4'dihydrospiro[1 H-indene-1, 4*-piperidine] hydrochloride [Chambers, et al, J. 

45 Med. Chem., 1 992, 35. 2036) 45 mg (0.33 mmol) of HOBT, and 0.0 47ml (0.33 mmo!) of NMM in 1 .0 ml of dichlo- 

romelhane and 0.5 ml of DMF was added 63 mg (0.33 mmol) of EDC. The reaction mixture was strirred at room 
temperature over night and then poured into ethyl acetate, washed sequentually with saturated aqueous sodium 
bicarbonate and brine. The organic layer was dried over anhydrous sodium sulfate filtered and then concentrated. 
Purification by flash chromatography (silica gel. dichloromelhane/ethyl acetate 3:1) gave 42 mg (34 %) of the title 

so compound. 

1 H NMR (200 MHz, CDCl3,60/40 mixture of conformers): 7.80-7.65 (m. 1 H). 7.50-7.31 (m. 2H), 7.22-7.04 (m,5H), 
6 81-6 60 (m, 1H), 5 88-5.72 (m, 1H), 5.26-5.08 (m, 1H), 4.58-4.38 (m. 1H), 3.92-3 70 (m.lH), 3 51-3 38 (m, 2H). 
3.10 (dt. 2/5H), 2.90-2.56 (m, 3 3/5H), 1.92-1.58 (m. 3H), 1.51-1.12 (m, 1 2/5H).0.78 (dt. a^5H) 

55 Step B : N-f 1 f R.SM2.3-dihvdrospirof 1 H-indene-1 ,4'-plperidin|-1 'vl)carbonvl1-2-findazol-3-vl)ethvn-2-iri .1 -dimelh- 

vlethyloxv)cartx)nvHamino-2-methvlpropanamide 

A solution of 37 mg (0.078 mmol) of the intenmediat obtained in Step A in a 1:1 mixture of trifluroacetic acid 
and dichloromethane with 0.050 ml of anisole was stirred at room temperature for 1 hour. The solution was con- 
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centrated and azeotrop d with toluene. The residue was dissotv d in dichtoromethane and cooled to O^C. To this 
solution was added 18.5 mg (0.091 mmol) of Boc alpha methyl alanin , 1 2.2 mg (0.091 mmol) of HOBT, 0 01 3 ml 
(0.091 mmol) oi NMM. and 17.3 mg (0.091 mmol) of EDO. The mixture was stirred at room temperature for 16 
hours. The solution was then diluted with ethyl acetate and then washed with saturated sodium bicarbonate fol- 

s towed by brine The organic layer was dried over sodium sulfate and concentrated. Purification by flash chroma- 

tography (silica gel. dichloromethane/ethyt acetate 2:1) gave 29 mg (69%) of the title compound. 
iH NMR (400 MHz, CDaOD, 2:1 mbrture of confomiers) 7 83 (d, 2/3H), 7.74 (d.1/3H). 7 54-7.34 (m. 2H), 7.18-7.07 
(m. 5 1/ H ). 6.60-6.51 (m, 2/3H), 5,48-5.40 (m, 1 H). 4.33-4.28 (m, 2/3H). 3.89-3.81 (m. 1/3H). 3.79-3.71 (m. 2/3H), 
3.10-(dt. 2J3H), 2.84 (t. 2/3H). 2.78 (t. 1H), 2.69-2.61 (m, 4/3), 1.92 1, 1H).1.90-1.80 (m. 2/3H). 1.67 (dt,1/3H). 1.44 

10 (s, 8H), 1.38 (s. 4H). 1.29 (s, 2H). 1.24 (s, 1H), 1.30-1.18 (m,2/3H). 1.10-1.09 (m, 4/3H). 0.41 (dt, 2/3H). 

Step C : N-f1(R.S)-F2.3-dihvdrospiroMH-indene-1.4'-piperidin]-1VI)-carfaonvn-2-(indazol-3-vnethvn-2-amino- 

2- methvtpfopanamide hydrochloride 

A solution of 1 .3 N H CI/methanol and 26 mg (0.046 mmol) of the intermediate obtained from Step B was stirred 
15 at room temperature for 3 hours and then concentrated. Purification by flash chromatography (silica get, di- 

choromethane/methanol/ammonium hydroxide 94:5: 1 ) gave 18.3 mg (85%) of the free amine. The free amine was 
dissolved in 0.5 ml of 1.3 N HCI/methanol and then concentrated to provide the title compound. 

NMR (400 MHz CDgOD. 60/40 mixture of rotatomers)* 7.78 (t, 1H), 7.63-7.51 (m, 2H). 7.25 (t,1H), 7.17-7.04 
(m. 4 2/5H), 6.65 (d. 3^5H), 5.48-5.35 (m, 1 H), 4.42 (d, 2/5H). 4.33 (d, 3^H), 3.91 -3.81 (m, 1 H), 3.65-3.41 (m, 2H), 
20 3.16 (t, 3/5H). 2.90 (t. 2/5H ), 2.88 (t, 1H). 2.72 (t. 1H), 2.77-2.68 (m. 1H), 2.02-1 .95 (m, 4H), 1.81 (dt. 2/5H). 1.68 

(dt. 2/5H). 1.58 (s. 3H). 1.49 s, 2H), 1.39 (s. 1 H). 1.30-1,23 (m, 2H). 1.05 (dt. 3/5H). 0.73 (dt, 3/5H). FAB-MS: m/ 
e460(m+1). 

EXAMPLE 2 

25 

N-f1(R.SVr2.3<iihvdrospirof1H-indene-1.4'-pipBridinf1'-vl)carbonvn-2-(benzothien-3-vnethvn-2-aminc>- 
2-methvlpropanamide hydrochloride 

[0086] 

30 

Step A : F1(R,SH2.3-dihydrospirof1H-indene-1,4'-piperidinMVI)carbonvn-2-(benzothien-3-yl)ethvncarbamic acid 
1 , 1 -dimethylethvl ester 

The title compound (371 mg, 48%) was prepared from 500 mg (1.56 mmol) of (RS)-N(t-butyloxycarbonyl)- 

3- benzothienylglycine (Int. J. Peptitde Protein Res. 29, 1987. 118 ) and 348 mg (1 .56 mnrwl) of 3,4-dihydrospiro 
35 (lH-indene-1 ,4'-piperidine] hydrochloride according to the procedure described in Example 1 (Step A). 

iH NMR (200 MHz. CDCI3. mixture of confomiers): 7.90-7.71 (m.2H), 7.5-7.0 (m. 6 1/3H), 6.8-6.7 (m. 2/3H). 
5.71-5.50 (m, 1H), 5.20-5 01 (m. 1H), 4,5-4.4 (m. 2H), 3.5-3.1 (m, 1H), 3.05-2.55 (m. 4H). 1.9-1.1 (m. 3 2/3H), 
0.9-0.8 (m. 2/3H).0.25 (dt, 2/3H), 

^ Step B : N-f1(R.S^f2.3-dihvd^osp^rof1H-lndene-1.4'-piperidin1-1^y^ca^bonyll^2-fbenzoth^en-3-ynethyl^^^ 

methvlethyloxv)carfaonyl|amino1-2-methvlpropanamide 

A solution of 358 mg (0.729 mmol) of the intermediate obtained in Step A in a 1:1 mixture of trifluroacetic acid 

and dichloromethane was stirred for 1 hour. The solution was concentrated and azeotroped from toluene, A 200 

mg (0.51 2 mmol) portion of the residue was reacted with 104 mg (0.51 2 mrnoi) of BOC a-methyi alanine according 
<s to the procedure described in Example 1 Step B to give 172 mg (58%) of the title compound. 

1H NMR (400 CDCI3. 60:40 mixture of oonformers): 8.05 (d. 6/10H). 7.95 (d. 4/10H), 7,83-7,81 (m, 1H), 7.42-7 11 

(m. 6 4/10H). 5.41-5.36 (m. 6/10H). 5.30-5.21 (m,4/10H), 4.93-4,92 (bs, 1H). 4.42-4.38 (m, 1H). 3.40-3.11 (m.3H). 

2.88 (dt. 6/10H). 2.50 (dt, 4/10H), 2.12 (dt. 4/10H), 1.90-1.65 (m, 2H), 1.51-1.43 (m, 15H). 1.40-1.30 (m, 4/10H), 

1.13 (dt, 1H), 0.86-0.81 (m, 1H), 0.2 (dt. 6/10). 

so 

Step C : N-[1(R.SH2.3-dihydrospirof1H-indene-1.4'-piperidinl-V-yl)<arbonyll-2-(benzothien-3-vnethvn-2-amino- 
2-methvlpropanamide hydrochloride 

A solution of 30 mg (0.052 mmol) of the intermediate from Step B in a 1:1 mixture of trifluroacetic acid and 
dichloromethane was stirred for 1 hour and then concentrated and stripped. The residue was diluted with dichlo- 
SB romethane and washed with saturat d sodium bicarbonate, dried over sodium sulfate and c ncentrated, Purifica* 

tlon by flash chromatography (silica gel. dichloromethane/acetone 1:1) gave 17 mg (69%) of th amine. The amine 
was dissolved in methanol and 1,0 equivalent of 4 N HCI was added. The solution was concentrated and aze troped 
with methanol to giv 18 mg f the till compound. 
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NMR (400 MHz. CD3OD, 3:1 mbcture of conformers): 7.95-7.85 (m. 2H). 7.46-7.36 (m. 3H). 7.18-7.08 (m. 3H), 
6.74 (d. 1H). 5.38-5.32 (m. 2H). 4.45-4.30 (m. 1H), 3.80-3.65 (m. 1H). 3.15-3.01 (m, 1H), 2.86-2.62 (m. 3H), 
1.96-1.91 (m,2H). 1.80-1.71 (m, 1 1/3H). 1.60-1.46 (m. 6H), 1.38-1.30 (m. 1H). 1.11-1.0 (m, 1H). 0.50-0.39 (m. 1 
2/3H). FAB-MS:m/e 476 (m+1). 

5 

EXAMPLE 3 

N-n (R.S)-f2.3<lihvdrospiro[1 H-indene-1 .4'-piperidin1-1 '-vl)carbonvn-2-(3'.4'dichlorophenvlethvl)-2-arn(no- 
2-methvlpropanamide hydrochloride 

10 

[0087] 

Step A : N-fl f R,S)-f2,3-dihvdrospircf1 H-indene-1 .4'-piperidinl-1 '-vl)-carbonvn-2-{3\4'dichlorophenvlethvl)carbam- 
ic acid 1 .1 -dimethvlelhyl ester 

IS 1 .63 g of the title compound was prepared from 2.2 g (6.6 mmol) of N-t-butoxycarbonyl-3'4'dichlorophenylg- 

lycine (Int. J. Peptide Protein Res. 30, 1987. 13) and 1 .48 g (6.60 mmol) of 3, 4-dihydrospiro[1 H-indene-1, 4'-plpe- 
rtdlne] hydrochloride according to the procedure described in Example 1 (Step A). 

Step B : N-fl fR.S)-r2.3-dihvdrospirof 1 H-indene-1 .4'-piperidinM '-vncart)onvl]-2-(3'.4'dichlorophenvlethvl)-2-ff 1 ,1 ■ 
20 dimethvlethvloxycarbonvnamino1-2-methvlpropanamide 

A solution of 1 .6 g (3.1 mmol) of the intermediate from StepA in a 1 :1 mixture of trifluroaceteic acid and dichlo- 
romethane was stirred for 1 hour concentrated and azeotroped from toluene. A 250 mg (0.484 mrnol) portion of 
the residue was reacted with 108 mg (0.533 mmol) of N-BOC a-methyl alanine according to the procedure de- 
scribed in Example 1 (Step B) to give 171 mg (60%) of the title compound. 

2S 

Step C : N-l1(R.S^f2.3-dihvdrc^pirof1 H-indene-1 .4'-pipertdin1-V-vncarbonvl]-2-f3\4'dichtorophenvtethvl^ 
no-2-methvlpropanamide hydrochloride 

A solution of 40 mg (0.086 mmol) of the intermediate from Step B in a 1 .3 N HCI methanol was stirred for 2 
hours and then concentrated and azeotroped from toluene. Purification by flash chromatography (silica gel. dichlo- 
30 romethane/methanoi/ammonium hydroxide 94:5:1) gave the amine. The amine was dissolved in HCI/niethanol 

and stripped to give 26 mg (73%) of the title compound as a white solid. 

^H NMR (400 MHz, CDgOD, 60 /40 mixture of conformers): 7.52-7.43 (m. 2H). 7.32-7.06 (m, 4H). 6.93 (d. 1H). 
5.20-5.13 (m. 1H), 4.48-4.44 (m, 1H), 4.05-3.95 (m. 1H). 3.25-2.75 (m, 5 3/5H), 2.13-2.02 (m, 2H), 1.85-1.60 (m, 
4/5H). 1 .58-1 .40 (m. 3H). total 6H. 1 .55 (s) + 1 .53 (s) + 1 .48 (s), + 1 ,42 (s.). 1 .03 (dt, 3^H). FAB-MS: rnfe 489 (m+1 ). 

35 

EXAMPLE 4 

N-fl (R.S)-f(2.3-dihvdro-3-oxospirof 1 H-indene-1 .4'-piperidinn '-vn-carbonvl1-2-(indol-3-vl)ethyn-2-amino- 
2-methvlpropanamide hydrochloride 

40 

[0088] 

Step A : 1 '-a-butvioxvcarbonvn-3.4-dihvdro-3-oxospirof1 H-indene-1 .4'-piperidine1 

To a solution of 661 mg (2.31 mnrral) of V-(t-butyloxycartK)nyl)splro[1 H-indene-1, 4'-piperidinel (prepared by 

45 the method of Chambers, et al, J. Med. Chem. , 1 992. 35. 2036) in 5,0 ml of THF was added 5 8 ml (1 .0 M THF, 

2.9 mmol) of 9-BBN The reaction mixture was heated at 70'*C until TLC analysis indicated that the starting material 
was consumed. The solution was concentrated and the residue was dissolved in dtchloromethane. The solution 
was cooled to O'C and 4.1 g (19.2 mmol) of PCC was added slowly over 15 minutes. The reaction mixture was 
warmed to room temperature and then to reflux for 30 minutes. The solution was then diluted with ether and filtered 

so through a pad of a mixture of celite and florisil. Purification by flash chromotgraphy (silica gel. hexane/ethyl acetate. 

4:1) gave 326 mg (47%) of the title compound. 

^H NMR (200 MHz. CDCI3): 7.75-7.60 (m. 2H). 7 50-7.44 (m. 2H), 4.30-4.15 (m. 2H). 2.85 (dt, 2H), 2.63 (s, 2H). 
1.98 (dt. 2H). 1,53-1.40 (m. 2H). 1.49 (s, 9H). 

55 Step B : spiroMH-inden -1.4'-piperidin1-3(2H)-one Trifluoroacetamid 

A solution of the intermediate from Step A in a 1:1 0.5 mixture of trifluoroacetic acid, dichloromethane and 
anisole was stirred for 1 hour and then concentrated and aze tr ped from toluene to give the title compound. 
iH NMR (200 MHz, CDCI3): 7.81-7.70 (m. 1H). 7 62-7,45 (m. 2H). 7.22-7.15 (m. 1H), 3.72-3.58 (m. 2H). 3.29-3.04 
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(m. 2H). 2.70 (s. 2H). 2.47 (dt. 2H). 1.85-1.75 (m, 2H) 

Step C : (2RHf-2-ff 1 . 1 Kjimethvlethoxv)carbonvllamino1-2.2-dimBthvl-1 ■oxoethyllaminol-l H*indol9-3-pfOpan ic 
acid benzyl ester 

5 To 5.0 g (1 6.5 mmol) of the commercially available N-tBOC-D-tryptophan in 100 mL of chloroform was added 

1 .80 mL (16.5 mmol) of benzyl alcohol, 0.20 g (1 ,65 mmol) of 4-N,N-dimethyIamino pyridine (DMAP), and 3.20 g 
of EDC and stirred for 16h. The reaction mixture was poured into 100 mL of water and the organic layer was 
separated. The aqueous was further extracted wrth 2X1 00 mL of chloroform. The combined organics were washed 
with 50 mLot 10% aqueous citric acid. lOOmLof 10% aqueous sodium bicarbonate solutbn. dried over anhydrous 

10 magnesium sulfate, filtered and concentrated to give a thick oil. 

To a solution of this oil in 1 0 mL of dichloromethane was added 20 mL of trifluoroacetic acid and stirred for 1 h. 
The reaction mixture was concentrated, basified carefully with saturated aqueous sodium bicarbonate solution, 
and extracted with chloroform (2X100 mL). The combined organics were washed with brine (100 mL), dried over 
potassium carbonate, filtered, and concentrated to give 5.46 g of the amine as a brown oil which was used without 

'5 purification. 

To 5.46 9 of the above product in 100 mL of chloroform was added 3.40 g (22.2 mmol) of HOBT. 4.60 g (22.2 
mmol) of N-BOC-a-methyl alanine, and 5.32 g (28.0 mmol) of EDC and stirred for 16h. The reaction mixture was 
poured into 100 mL of water and the organic layer was seperated. The aqueous was further extracted with 2X100 
mL of chloroform. The combined organics were washed with 50 mL of 10% aqueous citric acid. 100 mL of 10% 
20 aqueous sodium bicarbonate solution, dried over anhydrous magnesium sulfate, filtered and concentrated to give 
6.94 g of the product as a thick oil. Flash chromatography (200 g SiC3^; hexane-ethyl acetate as eluent) gave 4.75 
g of the desired rrtaterial as a cotorless foam. 

iH NMR(CDCl3. 200MHz) 58.48 (bs. 1H), 7.54 (bd. 1H), 7.38-7.23 (m, 3H). 7.19 (bd. 2H), 7.15-7.00 (m. 1H). 6.90 
(d, 1H). 6.66 (d, 1H). 5 06 (bs, 2H), 4.95 (ddd. 1H), 3.30 (2dd. 2H), 1.40 (s, 15H). 

2S 

Step D : (2R>-ff-2-f[1 . 1 -dimethvlethoxvlcarbonvl1aminol-2.2-dimethvl-1 -oxoethvllaminol-1 H-indole-3-propanoic 
acid 

To a solution of 4.75 g of the material from step B in 100 mL of ethanol was added 1.0 g of 10% Pd/C and 
stirred at RT under a balloon for 1 6h. The catalyst was filtered off through a pad of celite and washed with ethyl 
30 acetate. The filtrate was concentrated to give 2.96 g of the acid as a colorless foam. 

IH NMR (CDCI3. 200MHz) 58.60 (bs, 1H), 7.55 (d. 1H). 7.26-6.90 (m. 3H), 6.88 (bd, 1 H), 4.80 (m. 1H). 3.32 (2dd. 
2H), 1.37 (s, 3H). 1.35(s, 12H). 

Step E: N-f1(R,S)-r(2.3-dihvdro-3-oxospirof1H-indene-1.4'-piperidin1-1Wncarbonvl1-2-(indol-3-vnethvl1-2-fri 
3S methviethvloxvcarbonvlamino-2-methvlpropanamide 

The title compound (763 mg. 1 .33 mmol) was prepared from 720 mg (2.39 mmol) of the intermediate from 
Step B and 929 mg (2.39 mmol) of the intermediate from Step D according to the procedure described for Exannple 
1 (Step A). 

1H NMR (400 MHz. CD3OD. 2:1 mixture of conformers): 7.7-7.54 (m. 3H). 7.45-7.39 (m, 2 1/3H). 7 23 (s, 2/3H), 
40 7.17-7.07 (m, 2 1/3H). 6.93^.91 (m, 2/3H). 5.33-5.29 (m. 2/3H), 5.26-5,24 (m, 1/3H). 448^.43 (m. 1H), 3.85-3.72 

(m.lH), 3.19-3.12 (m, 1H). 2.99-2.92 (dt, 2/3H) 2.60-236 (m. 2 2/3H), 2.20-1.89 (m,2/3H), 1.45-1.38 (m, 15H). 
1.31-1.21 (m, 1H), 1 12(dt,2/3H). 0.80-0.76 (m, 2/3H ), 0.10 (dt, 2/3H). 

Step F : N-fl(R.S)-f(2.3-dihvdrcH3-oxospirctf1H-indene-l.4'-piper^d^n^1'-v^ca^bonv1l-2-(rndol-3-v^ 

45 2-mathvlpfopanamide hydrochloride 

A solution of 121 mg (0.211 mmol) of the intermediate from Step E in a 1:1:0.1 mixture of dichloromethane. 
trifiuroacetic acid and anisole was stirred for 30 minutes and then concentrated and azeotroped from toluene. 
Purification by flash chronnatography (silica gel, dichloromethaneAnethanol/ammonium hydroxide 94:4:1) gave the 
amine. A 26 mg portion of this amine was dissolved in dtoxane and 1.0 equivalent of 4 N HCI was added. The 

so solution was concentrated to give the title compound. 

^H NMR (400 MHz. CD3OD, 3/1 mixture of conformers): 7.70-7.64 (m. 2H), 7.59-7.53 (m, 1H), 7.47-7.35 (m. 2 
1/3H), 7.23 (s. 2/3H), 7.17-6.98 (m. 3H). 5.28-5,24 (m. 2/3H). 5.18 (t,1/3H), 4.56-4.50 (m, 1/3H). 4.47-4.32 (m, 
2/3H), 3.87-3.83 (m. IH). 3 39-3.30 (m, 2/3H), 3.29-3 18 (m. 1 2/3H), 2.98 (dt, 2/3H). 2.59-2.44 (m. 2H). 2.10 (dt, 
1/3H), 1.85 (dl. 1/3H), 1.63 (s, IH). 1.62 (s. 2H), 1 61 (s. 2H). 1.51 (s, IH). 1.50-1.34 (m. 2/3H), 1.27-1.26 (m, 

55 2/3H). 1.10(dt.2/3H). 
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EXAMPLE 5 

N-f1(R.SH(2.3Kiihvdro-3(R.S)-hvdroxvspirof1H-indene0.4'-piperidinlO'-vl)carbonv^ 
2-methvlpfopanamide hydrochloride 

[0089] Step A - N41(R.S)-[f2.3<fihvdro-3(R.S)-hvdfoxvspiro|1H-rndene-1.4'-piperidin1-1 Wl)^ 
ethvl|-2'amino-2-methvlpropanamide hydrochloride 

[0090] To a solution of 34 mg (0.072 mmol) of the intermediate from Example 4 (Step F) in methanol was added 3.9 
mg (0.1 08 mmol) of sodium borohydride. After strirrlng for 24 hours TLC analysis Indicated that some starting material 
remained so another 1 .0 mg of sodium borohyride was added. After 2 more hours of stirring the reaction mixture was 
concentrated and the residue was dissolved in chloroform and 1 N NaOH. The layers were separated and the aqueous 
layer was extracted with chloroform 3 times. The combined organic layers were dried over sodium sulfate and con- 
centrated. Purification by flash chromatography (silica gel, dichloromelhane/methanol/ammonium hydroxide 94:4:1) 
gave 26.2 mg (77%) of the free amine. An 8 mg portion of this amine in dioxane was treated with 1 0 equivalent of 1 .0 
N HCI and concentrated to give the title compound. 

iHNMR(400MH2,CD3OD, 1:1 mixtureof diastereomers, 2:1 mixtureofcontonrners): 7.63-7.01 (m. 8 1/3H), 6.70-6.60 
(m, 2/3H). 5.40-5.02 (m, 2H). 4.40-4.31 (m, 1H). 3.75-3.65 (m. 1H). 3.36-3.32 (m, 1/3H). 3.27-3.14 (m, 1H). 3.08-2.98 
(m. 2/3H). 2.68-2,56 (m, 1 1/3H). 2.38-2.25 (m. 1H), 1.94 (dt. 1/5H), 1.75 (dt. 1/6H). 1.73-1.65 (m, 1H), 1.60-1.49 (m, 
6H), 1.44-0.75 (m, 3 2^H), 0.30 (dt, 1/3H). 0.08 (dt, 1/3H). FAB-MS: m/e 475 (m+1). 

EXAMPLE 6 

N-f1(R.S)-f(2.3-dihydro-3-oxospiro[1H-indene-1.4'-piperidinl-1'-yl)carbonyl1-2-phenvlpropyll-2-ami 
panamide hydrochloride 

[0091] 

Step A . N-f 1 (R.S)-f (2.3-dihydro-3-oxospirof 1 H-indene-1 .4'-piperidinl-1 '-yncarbonyl1-2-phenvlpropyncarbamic ac- 
id 1 . 1 -dimethylethyl ester 

The title compound (336 mg. 0.70 nrunol) was prepared from 306 mg (0.965 mmol) of the intermediate from 
Example 4 (Step B) and 295 mg (1.06 mmol) of N-Boc-d-HomoPhe according to the procedure described for 
Example 1 (Step A). 

1H NMR (400 MHz, CD3OD. mixture of conformers): 7.69-7.58 (m. 3H). 7.46-7.41 (m, 1H). 7.25-7.13 (m, 4H). 
6.95-6.05 (m, 1H). 4.61-4.49 (m. 2H), 3.82-3.64 (m, 1H), 3.20-3.13 (m. 1H). 2.80-2.61 (m. 5H). 2.11 (dt, 1H), 
2.00-1.85 (m, 3H), 1.54 (dt. 1H), 1.48-1.45 (m, 9H). 

Step B : N-n (R.Sl-r(2.3-dihvdro-3-oxospiro[1 H-indene-1 .4'-piperidinM '-yl)carbonvn-2-phenvlpropyl1-2-fr 1 . 1 -dime- 
thylethyloxycarbonvnamino]-2-methylpropanamide 

The title compound (236 mg, 0.431 mmol) was prepared from 316 mg (0.665 mmol) of the intermediate from 
Step A and 148 mg (0.731 mmol) of Boc alpha methyl alanine according to the procedure described in Example 
1 (Step A). 

Step C : N-[1fR.S)-f(2.3-dihydro-3-oxospirof1H-indene-1.4'-piperidinl-r-yncart>onvn-2-phenylpropvl1-2-amino-2- 
methylpropanamide hydrochloride 

The title compound was prepared from the intermediate from Step B according to the procedure described in 
Example 4 (Step F) 

^H NMR (400 M Hz. CDgOD): 7.73-7.58 (m. 3H), 7.477.42 (m, 1H), 7.29-7.15 (m. 5H), 4.81-4.75 (m, 1H), 4.58-4.54 
(m. 1H), 3 72-3.56 (m, 1H). 3.24-3.18 (m, 1H), 2.85-2.60 (m, 5H). 2.16-1.88 (m. 4H). 1.66-1.62 (m. 6H). 1.61-1.42 
(m, 2H). 

EXAMPLE 7 

N-[1(R.S)-f(2>dihydro-3(RS)-hvdroxvspirof1 H-indene-1. 4'-piperidin1-V-yl)carbonyn-2-phenylpropyn-2-amino- 
2-methvlpropanamide hydrochloride 

[0092] Step A : N-fl (R.S)-f(2.3-dihydro-3(RS)-hydroxyspirof 1 H-indene-1 .4'-pip ridinl-1'-yncarbonyll-2-phenylpro- 
PVll-2-amino-2-melhylpropanamide hydrochloride 

[0093] The title compound (53.8 mg. 0.11 mmol) was prepared from 76 mg (0.170 mmol) of the intermedial from 
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Example 6 (Step C) according to the procedure described in ExampI 5 (St p A). 

NMR (400 M Hz, CD3OD, 1:1 mixtur of diastereomers): 7.38-7.12 (m, 9H), 5.21-5.17 (m. 1H). 4.83-4.74 (m. 1H). 
4 48-4 42 (m, 1H). 3.66-3.62 (m. 1/2H). 3.55-3.45 (m, 1/2H). 3.23-3.12 (m, 2H). 2.80-2,75 (m, 1H), 2.68-2.30 (m. 1H). 
2.1-1.78 (m. 3H). 1.70-1.55 (m. 10H). 1.45-1.31 (m, 1H). 

5 

EXAMPLE 8 

N-f1(R.S)-f(2.3Kiihvdro-3-(RSVhvdroxvspirof1H-indene-1.4'-piperidinl-1'-vncarbonvn-2-(phe^^ 
2-amino-2-methvlpropanamid9 hydrochloride 

70 

Slap A : N-[1(R.S)-U2>3-dihvdro-3-(RS)-hvdroxvspiro|1H-tndene-1.4'-piperidin1-1'-vl)carbonvl1-2-(phenvlnriethvloxv) 
ethvl1-2-amino-2-methvlpropanamide hydroch bride 

[0094] The title compound (46.5 mg, 0.092 mmol) was prepared from 66 mg (0. 1 40 mmol) of N-|1 (R.S)-{(2,3-dlhydro- 
is 3-oxospiro[1 H-indene-1 .4*-pip8ridinJ-1 VI)carbonyl]-2-(phenylmethyloxy)ethyl]-2-amino-2-methylpropanamide hydro- 
chloride according to the procedure described in Example 5 (Step A). 

iHNMR(400iVIHz, CD3OD, 1:1 mixture of diastereomers and a 3:1 mixofconformers): 7.39-7.1 5 (m. 8 2/3H), 6.89-6.82 
(m. 1/3H). 5.23-5.14 (m. 2H). 4.58-4.48 (m, 3H), 4 10-4 00 (m. 1H). 3.80-3.71 (m. 2H). 3.31-3.29 (m, 1H). 2.90-2.85 
(m. 1H), 2.58-2.52 (m. 1H), 2.12-2.05 (dt, 1/6H). 1.95-1.79 (m, 1H). 1.62+1.61+ 1.58+1.57 (s, 6H total), 1.46-1.40 (m. 
20 1H). 

EXAI^PLE 9 

N-f1(R.S)-f(2.3-<iihvdro-2.2-dimethyi-3-oxospiro[1 H-indene-1. 4'-plperldin1-V-vllcarbonvl^2-(phenvlme^^^ 
25 2-amlno-2-methylpropanamide hydrochloride 

[0095] 

Step A : 1'-(t-butvloxvcarbonyl)3.4-dihvdro-2.2-dimethvl-3-oxosplrori H-indene-1 .4*-piperidinel 
30 To a solution of 307 mg (1.01 mmol) of the intermediate from Example 4 (Step A) was added 91 mg (3.03 

mmol) of sodium hydride. The mixture was stin'ed for 20 minutes and then 0.198 ml (3.03 mmol) of methyl iodide 
was added. The solution was stirred over night. The reaction was quenched with water and the aqueous layer was 
extracted with ethyl acetate, dried over magnesium sulfate, and concentrated. Purification by flash chromatography 
(silica gel. hexane/ethyl acetate 3:1) gave 258 mg (0.77 mmol) of the title compound. 
55 1H NMR (200 MHz, CDCIg) 7.70-7,61 (m, 2H). 7.58 (dt, 1H). 7.38 (dt. 1H), 3.85-3 70 (m, 2H). 3.56-3.40 (m, 2H), 

1.92-1.55 (m. 4H). 1.47 (s. 9H). 1.11 (s, 6H). 

Step B : N-f 1 (R,S)-f f2,3-dihvdro-2.2-dimethvl-3-oxosplrof 1 H-indene-1 .4'-Diperidin]-1 '-yl)carfaonvll-2-(phenylmeth- 
yloxv)ethvl]-2-t-buytloxycarbonylamine 
40 The title compound (288 mg, 0.56 mmol) was prepared from the intermediate obtained from Step A (248 mg, 

0.753 mmol) according to the procedure described for Example 1 (Step B) except that O-Benzyl-N-BOC-d-Ser 
(267 mg, 0.90 mmol) was used instead of N-BOC a-methyl alanine. 

^HNMR ( 200 MHz. CDCIg mixture of confomiers): 7.81-7.21 (m. 9H). 5.56-5.50 (m. 1H). 4.98-4.86 (m, 1H), 
4.56-4.50 (m. 1 H), 4.20-3.40 (m. 5H). 1 ,92-1 .25 (m, 6H), 1 .52+ 1 ,49 (s, 9H). 1.14 + 1.12 + 0.98 + 0.90 (s, 6H total). 

45 

Step C : N-f 1(R.S)-f(2,3-dihvdro-2.2-dimethvl-3-oxospirof1 H-indene-1. 4'-piperidinl-1'-vncarbonvl1-2-(phenvlmeth- 
yloxv)ethvl1-2-f[l . 1dimethvlethvloxycartx)nylfeminol-2- methylpropanamide 

The title compound (209 mg, 0.425 mmol) was prepared from the intermediate obtained from Step B (238 mg, 
0.47 mmol) and Boc a-methyl alanine (119.1 mg, 0.577 mmol) according to the procedure described for Example 
50 1 (Step B). 

Step D : N-fl(R.S)-ff2.3-dihvdro-2.2-dimethyl-3-oxospiro[1H-indene-1.4'-piperidinl-V-yncari3onvl1-2-(phenvlmeth- 
Vloxv)ethvl1-2-amino-2-methvfpropanamide hydrochloride 

The title compound (57.6 mg, 0. 109 mmol) was prepared from the intermediate obtained from Step C (78 mg, 
55 0.131 mmol) according to the procedure described for Example 4 (St p F). 

1H NMR (400 MHz, CD3OD, 1:1 mixture of conformers): 7.82 (d, 1/2H), 7.71-7.68 (m, 2 1/2H), 7.46 (t. 1H), 
7.35-7.29 (m. 5H). 5.18-5.14 (m, 1H), 4.56 (s, 2H). 3.94-3.61 (m, 7H), 2.00-1.75 (m, 3H), 1.60-1.58 (m. 6H), 1.11 
+ 1.10 +1.05 + 1.00 (s, 6H total ). 
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EXAMPLE 10 



N'f1(R.S)*f(2.3-dihvdro-2.2-dimethvl-3WRSVhvdroxvspirof1H-ind9ne-1.4'-piperi^^^ 
(phenvlmethvloxvlelhvn-2-amtno-2-methvlpropanamide hydrochloride 

5 

[0096] Step A : N'[1(R,S)-f(2.3Hjihvdro-2.2Kiimethvl-3-(RS)-hvdroxvspirof1H-inderie0.4'-piperidiri1-1'-vl^ 
2'(phenvimethvloxv)ethvn'2-amino-2-methvlpropanamide hydrochloride 

[0097] The title compound (16.1 mg, 0.030 mmol) was prepared from the intermediate obtained from Example 9, 
Step D (25 mg. 0.047 mmol) according to the procedure described for Example 5 (Step A) except that a large excess 
w of sodium borohydrlde was used instead of a slight excess. 

NMR (400 MHz. CD3OD. 1:1 mixture of diastereomers and a mixture of conformers): 7.50-7.20 (m, 9H), 5.19-5.10 
(m. 1H). 4.85-4.71 (m. 1 1/2H), 4.62-4.52 (m, 1/2H), 4 35-4.26 (m. 1/2H). 4.18-4 05 (m. 1/2H), 4.01-3.90 (m, 1/2H), 
3.85-3.65 (m. 2H). 3.48-3 35 (m. 1H), 3.10-3.00 (m. 1/2H). 1.95-1.68 (m. 2H). 1.60-1.57 (m, 6H). 1.52-1.28 (m, 2H), 
1 .04 + 1 .03 + 0,94 + 0.91 + 0.75 + 0.71 3 + 0.71 + 0.64 (s. 6H total). 

IS 

EXAMPLE 11 

N-F1(R.S)-r(2.3-dihvdrcH4-(RS)-hvdroxvspirof1H-indene-1.4'-piperidin1-r-vl)carbonvl]-2-(rndol-^^ 
2-methvipropanamid8 hydrochloride 

20 

[0098] 

Step A : 1 '-(t-butvloxvcarbonyn3.4-<Jihydro-2(RS)-hydroxvspifof1H-indene-1 .4'-piperidinel 

To a solution of 197 mg (0.721 mmol) of spiroindene in 2 ml of THF at 0*C was added 0.793 ml (0.793 mmol) 

2S of borane tetrhydrofuran complex. The solution was stirred at room temperature for 16 hours and then cooled to 

0**C. The reaction was quenched with methanol and then 4.2 equivalents of aqueous sodium hydroxide was added 
followed by 4.2 equivalents of hydrogen peroxide. The mbrture was stirred over night at room temperature and 
then extracted with ethyl acetate. The organic layer was dried over sodium sulfate and concentrated. Purifcation 
by flash chromatography (silica gel, hexane/ethyl acetate 3: 1 ) gave 71 mg (0.234 mmol) of the title compound and 

30 43 mg (0,143 mmol) of 1'-(t-butyloxycarbonyl)3.4-dihydro-3(RS)-hydroxyspiro[1H-indene-1,4'-piperidine]. 

1HNMR (400 MHz. CDCI3): 7.28-7,15 (m. 4), 4,49-4.42 (m, 1H), 3,99-3.85 (m. 2H). 3.30 (dd, 1H), 3.25-3,15 (m. 
2H), 2.85 (d, 1H), 2,05-2.00 (m. 1H). 1.85-1.78 (m, 1H). 1.75-1.51 (m. 2H). 1.49 (s. 9H). 

Step B : N-f1(R.S)-f(2.3-dihvdrcK2-(RS)-hvdroxvspirof1H-indene-1.4'-piperidin1-V-vncarbonvn-2-(indol-3-vn^^ 
35 carbamic acid 1.1-dimethvlethvl ester 

The title compound (31 mg, 0.054 mmol) was p repared from the intermediate from Step A (38 mg, 0. 1 25 mnrwl) 
and a (48.7 mg, 0.125 mmol) according to the procedure described for Example 1 (Step A). 

Step C : N-fl (R.Sl-[(2.3'dihvdro-3-(RS)-hvdrQxvspirof1H-indene-1 .4'-piperidin1-r-vl)carbonvll-2-(indol-3-vnethvn- 
^ 2-amino-2-methvlpropanamide hydrochloride 

The title compound (17.1 mg, 0.33 mmol) was prepared from the intermediate obtained from Step B (25 mg, 
0.43 mmol) according to the procedure described for Example 4 (Step F). 

^H NMR (400 MHz, CD3OD, 1:1 mixture of diastereomers and 60:40 mixture of conformers): 8.30 (m, 3/5H). 
8.29-8.25 (m. 2/5H). 7.64-7.54 (m, 1H). 7.44 (d, 2/5H), 7.35-7.32 (m, 1H), 7.19-7.00 (m, 5H). 6.66-6.63 (m. 3/5H). 
45 5.48-5.19 (m, 1H), 4.31-4.15 (m, 2H), 3.77-3.71 (m, 2/5H), 3.58-3.52 (m, 3^5H), 3.25-2.90 (m, 4H). 2.95-2.67 (m, 

1H), 2 00-1.95 (m. 1H). 1 85-1.78 (m, 1 3/5H), 1.61-1.59 (m. 4 2/5H). 1.32-1.21 (m, 2/5H). 1.1-0.85 (m, 3/5H), 
0.40-0,35 (m, 3/1 OH). 0.20-0.10 (m, 3/1 OH). FAB-MS : m/e 475 (m+l). 

EXAMPLE 12 

so 

N-f1fR.S)-r(2,3-dihvdro-3.4-fRS.SR)-dihvdroxvspirof1H-indene-1.4'-piperidin1-1'-vncafbonvn-2-(i^ 
2-amino-2-methvlpropanamide hydrochloride 

[0099] 

55 

Step A : 1 '•(t-butvloxvcarbonvn3.4-dihvdro-2.3(RS.SR)-dihvdroxvspirof1 H-indene-1 .4'-piperidine1 

A solution of 300 mg (1.05 mmol) of the spiroindane was cannulat d into a mixtur of 27 mg (0.105 mmol) of 
OSO4 and 135 mg (1 .16 mmol) N-methyl morpholine-N-oxide in 1 ml of acetone with several drops f water. Th 
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reaction was stirred for 2 hours and then quenched with saturated sodium bicarbonat The solution was poured 
into a 1:1 mixture of ether and water. The layers were separated and the aqueous lay r was extracted with ether. 
The combined organic layers wer dried over sodium sulfate and concentrated. Purification by flash chromatog- 
raphy (silica gel, hexane/ethyl acetat 60:40) gave 247 mg (47%) of the tit! compound. 

iH NMR (400 MHz. CDCI3) 7.41-7.39 (m. 1H). 7.29-7.24 (m 2H). 7.19-7.17 (m. 1H), 5 13 (d, 1H). 4.30-4.28 (m. 
2H), 3.97-3.90 (m. 2H). 3.21-3.10 (m, 1H). 1.65-1.52 (m. IH). 1 46 (s. 9H). 

Step B : 3.4-dihvdro-2.3(RS.SR)-dihvdroxvspirof 1 H-indene-1 .4'-piperidinel hydrochloride 

The title compound (73 mg, 0,21 mnnol) was prepared from the intermediate obtained from Step A according 
to the procedure described in Example 4 (Step B). 

Step C : N-|1(R.S)-f{2.3-dihvdro-3.4-fRS.SR)-dihvdroxvspiro[1 H-indene-1. 4'-piperidinl-1'-vl)carbonvll-2-(indol- 
3-vnethvl1-carbamic acid 1 .Idimethylethyl ester 

The title compound was prepared in 50% yield from the intermediate obtained in Step B and Boc-d-Trp ac- 
cording to the procedure described in Example 1 (Step A). 

Step D : N-f 1 fR.SH(2.3-dihvdro-3.4-(RS. SR)-dihvdroxvspirori H-indene-1 .4'-piperidinl-1 '-vl)carbonvl1-2-(indol- 
3-vl)ethvl]-2-[[1 . 1-dimethylethvloxvcarbonvnaminoV2- melhylpropanamide 

The title compound was prepared in 61% yield from the intemnedtate obtained in Step C and N-6oc alpha 
methyl alanine according to the procedure described in Example 1 (Step B). 

Step E : N-f1(R.SHf2.3-dihydro-3,4-(RS.SR)-dihvdroxvspiroriH-indenB-1.4'-piperidin1-1'-vncarbonvn-2-findol- 
3-yl)ethyn-2-amino-2-methylpropanamide hydrochloride 

The title compound was prepared in 79% yield from the intermediate obtained in Step D according to the 
procedure described in Example 1 (Step C). 

iH NI^R (400 MHz, CD3OD, 1:1 mixture of diastereomers and a 2:1 mixture of conformers): 7.63-7.61 (m, IH). 
7.43 (d. 1/3H). 7.35-7.03 (m, 7H), 6.66 (m, 1/3H), 5.30-5.16 (m. IH). 5.05-5.00 (m, 1/3H). 4.25-4.15 (m, 2H), 
3.81-3.45 (m. 2H). 3.30-2.91 (m, 4 2/3H). 2.05-1.70 (m. 1 1/3H), 1.60 {s. 5H). 1.55-1.45 (m. IH). 1.49 (s IH), 
1.45-1.25 (m. 2H). 1.05 (dl. 1/3H). 0.90 (dl. 2/3H), 0.35 (dt. 1/3H). 0.13 (dt, 1/3H). FAB-MS m/e 491 (m+1). 

EXAMPLE 13A 

N-ri(RH(1<>xospirofindane-2.4'-piperidine1-1'-vl)carbonyl1-2-nndol-3-yl)-ethvn-2-amino-2-methvlpr^^ 
hydrochloride 

[0100] 

Step A : 1-oxospiroftndane-2.4'-piperidine1-l'-carboxyltc acidl.l-dimethylethvl ester 

To a stirred solution of 1 -indanone (1 .0 g, 7.6 mmol) and bis(2-bromoethyi)t-butyl carbamate (2.5 g, 7.6 mmol) 
in DMF (30 ml) at room temperature under Ar, was added sodium hydride (60% in mineral oil, 0.912 g, 22.8 mmol). 
The reaction mixture was stirred for two hours at room temperature and was then poured into ice water The solution 
was extracted with ethyl acetate and dried over Na2S04. Evaporation and purification by flash chromatography 
eluting with 20-40% ethyl acetate in hexane aftorded 2.01 g ol product. 

iH NMR (400 MHz, CDCI3): 5 7.73 (d, J=7.6 Hz. IH), 7.58 (t, J=7 6 Hz, IH), 7.43 (d. J=7.6 Hz, IH). 7.35 (t. J=7.6 
Hz. IH). 4.10 (td, J=13.7 Hz. 3.6 Hz. 2H). 3.04 (s, 2H). 2.97 (dt, J=13.7 Hz. 3 Hz, 2H), 1.87 (dt, J=13 Hz, 4.3 Hz. 
2H), 1 .44 (s. 9H). 1.34 (d, J=13 Hz. 2H). 

El MS calc for C^^HzsNO^, 301; found 301 (M+, 5%). 244. 228, 200. 145, 57(100%). 

Step B . spirofindan-2.4'-piperidine1-1-one. hydrochloride 

To a solution ol the product from Step A (53 mg) in methanol (2 ml) as added concentrated hydrochloric acid 
(2 ml). The mixture was stirred at room temperature for three hours and evaporated in vacuo to afford the product 
(46 mg). 

iH NMR (400 MHz), CD3OD) 8 7.71 (d. J=7.5 Hz, IH). 7.70 (t, J=7.5 Hz, IH), 7.57 (d, 7,5 Hz, IH). 7,44 (t, J=7,5 
Hz, IH). 3.57-3.52 (m, 2H), 3.29-3,24 (m. 2H). 3.22 (s. 2H), 2,13-2.05 (m. 2H). 1.80-1.72 (m, 2H). 
El MS calc. for C13H15NO. 201 ; found 201 (M+, 15%), 145. 

Step C : N-f1(R^fn-oxospirofindane-2.4'-piperidinel-1'-yncarbonyn^2-findol-3-vl)-ethv^'2-ff(1.1-dimethvlethvl^^ 
carbony namino-2-methvlpropan amide 
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Prepared by the procedure described in ExampI 18. Step A, from the interm diate from the previous step. 
iH NMR (400 MHz, CDCI3) 6 8,51. 8.47 (2br.s. 1H). 7.80-7.05 (m. 10H), 5.34-5.18 (2m. 1H), 5.05 (br.s, 1H). 
4 50-4.42, 4.15-4.10 (2m, 1H). 3.60-3.50 (m). 3.42-3 35 (m). 1.49 (s, 3H), 1.47 (s. 3H). 1.42 (s, 9H). 1.12-1 .08 (m), 
0.62 (br.d, J=12.7 Hz), 0.45-0.28 (br.m). 
S FAB-MS calc. for C35H40N4O5. 572; found 573 (M+H). 

Step D: N-fl (R)-ff 1-oxospiro[indane-2,4 -piperidlne1-1 '-vl)carbonvn-2-(indol-3-vl)-ethvl1-2-amino-2'methvlpropan- 
amide hydrochloride 

Prepared by the procedure described in Example 19, Step C, from the intermediate from the previous step. 
10 1H NMR (400 MHz, CD3OD) 6 7.67-7.48 (m, 4H), 7.46-7.36 (m. 2H), 7.14-6.99 (m. 3H), 5.25-5.19 (m. 1H). 4,33. 

4.15 (2dm. J=13.7 Hz. 1H) 3.85-3.70 (m, IH), 3.30-2,80 (m), 1.70-1.60 (m), 1.61, 1.58, 1.51 (3s. 6H), 1.50-1.40. 

1.39-1.25. 1.20-1.15. 1.03-0.80 (m). 

FAB-MS calc. for C2eH37N403, 472; found (M+H). 

IS EXAMPLE 138 

N-f1{R)-[(1-hvdfoxvspiroftndane-2.4'-piperidinel-1'-vncaftK>nvl1-2-(indol-3-vl)-ethvn-2-amino-2-methvlprop^^ 

[0101] To a stirred solution of the title compound from Example 13A (50 mg) in methanol (4 ml) at 0* was added 
20 NaBH4 (15 mg). One drop of 3N HCI was added after 30 minutes and the mixture was evaporated to dryness The 
compound was taken up in 10% methanol in dichloromethane and purified by prep-TLC eluting with 10% methanol in 
dichloromethane to give the product (31,8 mg). 

iH NMR (400 MHz. CD3OD) 6 7.61 -6.99 (m, 9h), 5.17-5.11 (m. 1H0, 4.60. 4.57, 4.39, 4.23 (4s, IH), 4,04 (td). 3.91 
(td), 3.67-3.58 (m). 3.53 (td). 3.48-3.38 (m). 3.30-3.05 (m). 300-2.80 (m). 2.71-2.56 (m). 2,30 (d, =15 Hz). 2.21 (d. J=15 
Hz). 1.70-1.62 (m). 1.56-1.49 (m), 1,40-1,15 (m), 1.29. 1.28, 1.27. 1.27. 1,25 (5s, 6H). 1.15-0.88 (m). 0.56-0.50 (m), 
0.54-0.38 (m). 

FAB-MS calc. for C2aH34N403. 475; found 476 (M+H). 
EXAMPLE 14 

30 

N-rimH(spirorindane-2.4'-piperidine1-1'-vncarbonvll-2-(indol-3-vl)-ethvl]-2j-amino-2-methvlpro^^ 
hydrochloride 

[0102] 

3S 

Step A : Spirofindane-2.4'-ptperidine1-V-carboxy lie acid. 1.1-dimethvlethyl ester 

To a stirred solution of 1-oxospiroIindane-2.4'-piperid!ne]- V-carboxylic acid. 1 .1 -dimethylethyl ester (250 mg) 
in ethanol (5 ml)at 0' was added NaBH4 (50 mg). The mixture was stirred for 3 hours and then evaporated to 
remove the ethanol. The residue was partitioned between acidic brine and ethyl acetate. The organic layer was 
40 dried (Na2S04) and evaporated to afford an alcohol. The alcohol was hydrogenated at 1000 psi in ethanol (5 ml) 

in the presence of 10% Pd/C (40 mg) at room temperature for 16 hours. The mixture was filtered through celite to 
remove the catalyst, evaporated to dryness and purified by flash column eluting with 10-20% ethyl acetate in 
hexane to afford the product. 

1H NMR (400 MHz. CDCI3) 6 7.17-7.10 (m. 4H), 3.44-3.41 (m, 4H), 2.80 (s, 4H). 1 .57-1 .55 (m. 4H), 1.45 (s. 9H). 
45 El MS calc. for CiaHagNgOa. 287; found 287 (M+, 5%), 231 , 142. 57 (100%). 

Step B : spiro[indan-2,4'-piperidine]. hydrochloride 

To a solution of the product from Step A (64 mg) in methanol (2 ml) was added concentrated hydrochloric acid 
(2 ml). The mixture was stirred at room temperature for three hours and then evaporated in vacuo to afford the 
so product (43 mg). 

Step C: N-fl ^R^f(spirofindane-2.4'-pipe^idinel-1 '-vl)carbonyl1-2-(indol-3-yl-ethvl1-2-ff(1 . 1 -dimethylethvloxv)carbo- 
nvl]-amino1-2-methvlpropanamide 

Prepared by the procedure described in Example 18. Step A, fromlhe Intermediate from the previous step. 
55 iH NMR (400 MHz, CDCI3) 6 8.20 (br.s, IH). 7.66 (d. J=7.7 Hz. 1H), 7.34 (d, J=8 Hz, IH). 7.24-7.07 (m. 8H), 

5.23-5.18 (m. IH), 5.00 (br.s, IH). 3.60-3.52 (m, IH), 3.30-3.05 (m, 4H). 2.95-2.88 (m. IH), 2.66 (d. Jab=16 Hz. 
IH). 2.61 (Jba=16 Hz. IH), 2.48 (d, Jab=16 Hz. IH), 2.36 (d, JaA=16 Hz. IH), 1.80-1.70 (m, IH). 1,48 (s. 3H). 1.45 
(s, 3H), 1.42 (s. 9H), 1.25-1.06 (m, IH). 
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FAB-MS calc. for C33H42N404, 558; found 559 (M+H) 

Step D : N-f1(RH(spiro[indane'2.4'-pipendine1-1'-vl)carbonvn-2-(indol-3-vl)-ethvn-2-amino-2-m9 
hvdrochlorid 

5 Prepared by th procedur describ d in Example 14, Step B. from the intermediate from th previous step. 

NMR (400 MHz, CDaOD) 57.56 (d. J=7.8 Hz. 1H), 7 38 (d. J=8.3 Hz. 1H). 7,13-7.00 (m, 7H). 5.17 (dd. J=6 Hz. 
9 Hz, 1H). 3.70-3.60 (m. 1H). 3.30-3.13 (m. 5H). 2.68 (s, 2H), 2.49 (d, Jab=5-8 Hz. 1H), 2.40 (d, Jba=5.8 Hz. 1H). 
2.40 (d, Jba=5-8 Hz, 1H), 1.59 (s. 3H). 1.54 (s. 3H), 1.40-1.15 (m, 3H). 1.04-0.96 (m. 1H). 
FAB-MS calc. for C28H34N402, 495; found 496 (M+H). 

70 

EXAMPLE 15 

N-f 1 (R)-f(2.3-dihvdro-methoxvspirof 1 H-indene-1 .4'-piperidtnM '-vncarbonvn-2-(indol-3-vnethvll-2-amlno- 
2-methvlpropanamide hydrochloride. 

75 

[0103] 

Step A : 5(or 6)-methoxvspiro[1 H-indene-1 .4'-prperidineM '-carboxylic acid, 1 .1 -dimethylethyl ester 

5(or 6)-Methoxyindene (500 mg, 3.42 mmot) was put into a 50 mL round bottom flask and set under an argon 
^ atmosphere. The material was then dissolved in THF (4 mL). While stirring, the solution was cooled to -5°C and 

1M Lithium bis(trimethylsilyl)amide in THF (6.84 mL, 6.84 mmol) was added dropwise over a 15 minute period. 
After stirring for an additional 1 5 minutes, the solution was transferred by cannula to another solution of bis(2-chlo- 
roethyl)f-butyI carbamate (780 mg. 3.21 mmol) in THF (3 mL), cooled to -5'C. The transfer was done over a 15 
minute period. The mixture was then stirred for 2 hours at -5°C and for an additional 30 minutes at room temper- 
ature. TLC analysis indicated that all starting material was gone. The reaction mixture was concentrated to give a 
dark brown residue. Purification by column chromatography gave pure desired product (683 mg, 63%). 
iH NMR (400 MHz, CDCI3): The product exists as a mixture of two regioisomers (2:1): 6 7.241-7.180 (m). 
6.877-6.705 (m). 4.140 (br. s). 3.800 (s). 3.574 (s). 3.075 (d), 1.984-1.910 (m), 1.600 (s). 1.452, (s), 1.309 (d). 
FAB-MS calc. for C^gHgeNOg 315; found 315 (M+H, 24%), (260.0 (M+H-100, 100%) loss of t-Boc group]. 

30 

Step B : 2.3-Dihvdro-5(or6)-methoxvspirori H-indene-1 .4'-piperidine11 '-carboxylic acid. 1.1 -dimethylethyl ester 

The intermediate from the previous step (680 mg, 2.25 mmot), 10% was hydrogenated using palladium on 
cartoon (40 mg) in ethanol (40 mL) at 1 atmosphere. Filtration and evaporation gave the product (40 mL). Yield: 
700 mg (98%) 

3S 1H NMR (400 MHz. CDCI3): The product exists as a mixture of two regioisomers (2:1): 6 7.092 (d). 7.014 (d), 

6.747-6.656 (m). 4.063 (br s), 3.765 (s). 3.577 (s), 2.935-2.801 (m). 2,058-2.009 (m), 1.467 (s), 1.464-1.443 (m). 
FAB-MS calc. for CigHarNOg 317; found 317 (M+H. 10%). [262.0 (M+H-56, 100%) loss of te/t-butyl group). 

Step C: 2.3-Dihvdro-5(or 6)-methoxvspirori H-indene-1 .4'-piperidine] 
<o To a solution of the intermediate from the previous step (700 mg, 2.21 mmol) in dichloromethane (4 mL) was 

added trifluoroacetic acid (4 mL). The solution was stirred at room temperature for 30 minutes. The reaction mixture 
was evaporated and then saturated sodium bicarbonate was added. Then the mixture was washed with brine, 
dried over magnesium sulfate and concentrated to give the desired product. Yield: 435.5 mg (91%). 
FAB-MS calc. for C14H19NO 217; found 218 (M+H, 100%). 

45 

Step D : N-n fRMf2.3-dihydro-5(or 6)-methoxvspirof1 H-indene-1 .4'-piperidin]-1'-vl>carbonvl1-2-(indol-3-yl)ethyll-2- 
ff(1 . 1 -dimethvlethyloxy)carbonvl1aminol-2-methvlpropanamide 

To a stirred solution of 2,3-Dihydro-S(or 6)-methoxyspiro[lH-indene-1,4'-piperidine]. (50 mg, 0.23 mmol). a 
(R)-([2-[[(1 .1 -dimethylethoxy)-carbonyl]amino]-2,2-dimethyH-oxoethyl]amino]-1 H-indoIe-3-propanoic acid (95 
so mg. 0.24 mmol) Example 4, Step D, HOBT (40 mg, 0.24 mmol), in CH2CI2 was added EDC (88 mg 0.46 mmol). 

The mixture was stirred overnight and washed with brine. The organic layer was dried, evaporated and purified 
by flash column to give product (97.5 mg, 72%). 

iH NMR (400 MHz. CDC13): The product exists as a mixture of two conformers (2:1 ): 5 8.186 (s). 8.071 (s), 7.755 
(I). 7.594 (d), 7.372-7.010 (4m), 6.690-6.673 (m), 6.238 (d). 5.243-5.190 (m). 5.031-4 955 (m). 4 437-4.386 (m). 
ss 3.755. 3.732. 3.726 (3s). 3.622 (s). 3.304-3.150 (m). 2.912 (t), 2.748-2.495 (2m). 2.083-1.575 (2m), 1.498. 1.478, 

1.465, 1.427 (4s), 1.369 (s), 1 285-1.230 (m), 0.047 (s). 
FAB-MS calc. for C34H44N4O5 588; found 589 (M+H, 28%). 
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Step E ' N-[1(RH(2.3-dihvdro-5(or 6)methoxvspirof1H-inden9-1.4'-pip8ridinl-1 Wncarbonvll-2-('tndol-3>vl)^^^ 
2-anninO'2'methvlpropanamide hydrochloride. 

To a stirred solutbn of the intermediate from the previous step (35 mg. 0.06 mrrtof) in ethanol (2 ml) was added 
concentrated HCI (2 ml). The mixtur was stirred at room temp rature for 1 hour and then evaporated to a foam 
5 (29 6 mg. 95%) 

iH Nf^R (400 I^Hz. CDgOD): The product xists as a mixture f two conformers (2:1): 6 7.646-8.625 (6m). 
5,262-5.161 (m). 4.326 (d), 3.705 (d), 3.361-3 125 (m). 3.061 (t), 2.826-2.597 (m), 1.953-1.802 (m), 1 655-1.548 
(5s). 1.505 (d). 1.377-1.198 (2m). 0.997-0.831 (2m), 0.320-0.111 (m). FAB-MS cafe, for C29H36N4O3 488 ; found 
489 (M+H. 66%). 

10 

EXAf^PLE 16 

N-f 1 fR)-f t2,3-dihvdro-5(or 6)-hvdfoxvspiro[ 1 H-indene-1 .4'-plperidin]-1 '-vncarbonvl1-2-(indol-3-vl)ethvn-2-amino- 
2-methvlpropanamide hydrochloride 

15 

[0104] 

Step A : N-trifluoroacetvl-2.3-dihvdro-5(Qr 6)-methoxvspirof1H-indene-1,4'-piperidinel 

To a solution of intermediate from Example 15, Step C (200 mg. 0.92 mmol) In dichloromethane (4 mL) was 
20 added of triethylamine (1 92 mg. 1 .84 mmol) and trifluoroacetic anhydride (300 mg, 1.12 mmol). The reaction was 

stirred for 4 hours, until TLC analysis Indicated that the reaction was complete. The solution was concentrated and 

the residue was purified by column chromatography to give the desired product. Yield: 145.6 mg (50.5%). 

1H NMR (400 MHz, CDCIg): The product exists as a mixture of two regioisomers (2:1): 6 7.112 (d, 2/3H). 7,010 (d. 

1/3H). 6.761-6.721 (m, 1 1/3H). 6.638 (d, 2/3H). 4.551-4.513 (m. 1H). 3.992 (d. 1H). 3.778 (s. 3H). 3.286-3.353 
25 (m. 1H). 3.005-2.851 (m. 3H). 2.313-2.027 (m, 2H), 1.866-1.778 (m, 2H). 1.659-1.603 (m. 2H). FAB-MS calc, for 

CigHigNOgPa 313; found 314 (M+H, 100%). 

Step B : N-trifluoroacetyl-2.3-dihvdrospirof1 H-indene-1 .4'-piperidinl-5(or 6)-ol 

To a stirred solution of the material from the previous step (125 mg. 0.4 mmol) in dry dichloromethane (3 mL) 
30 under an argon atmosphere was added 1 M BSr^ in dichtoromethane (0.8 mL, 0.8 mnrral). The reaction was stirred 

for 1.5 hours and then poured Into salt water and extracted with dichloromethane. The organic layer was dried 
over magnesium sulfate and concentrated to give the desired product (11 3.7 mg. 95%). 
FAB-MS calc. for C^sHigNOaFa 299; found 300 (M+H, 100%). 

55 Step C : 2.3-Dihvdrospirof 1 H-inden-1 .4'-piperidine1-5(or 6)^1 

To a solution of the intermediate from the previous step (94 mg, 0.31 mmol) in methanol (5 mL) was added 
3/V NaOH (35 drops). The reaction was stirred for 1 hour. The solution was then concentrated several times from 
toluene to give the desired product (60.5 mg, 94%) which was used without further purification. 
1H NMR (CD3OD): b 7.008 (d, 1 H). 6.637-6.611 (m, 2 H), Hidden 4.826 (s, 1 H). 3,411 (d. 2 H). 3.210-3.164 (m, 

^ 2 H), 2.866-2.820 (m. 2 H). 2.144-2.007 (m. 4 H), 1.750-1.710 (m. 1 H). 1.278 (s. 2 H). 

Step D : N-f1(R)-f(2.3-dihvdro-5{or 6)-hvdroxyspirof1 H-indene-1. 4'-piperidinl-V-yl)carbonyll-2-(indoi-3-yl)ethyl]-2- 
ff(l .1 -dtmethvlethvloxv)carbonvl1aminol-2-methvlpropanamide 

Prepared by the procedure described in Example 1 5, Step D. The intemnediate from the previous step (60 mg, 
45 0.26 mmol), a(R)-([2-([(1 ,1 -dimethylethoxy)carbonyl]amino)-2,2-dimethyl-1 -oxoethyllamino]-! H-indole-3-propa- 

noic acid (138 mg, 0.35 mnrxil), HOBT (50 mg, 0.37 mmol). and EDC (136 mg. 0.71 mmol). Reaction time: 10 
hours. Yield: 141.2 mg (81%). 

Step E : N-fl(RMf2.3-dihvdro-5for 6)-hvdroxvspiroflH-indene-l.4'-piperidin1-1'-vhcarbonvl]-2-{indol-3-vl)ethvn- 
50 2-amino-2-methytpropanamide hydrochloride 

TYhe title compound was prepared by the procedure described in Example 15, Step E using the intermediate 
from previous step. (20 mg, 0.34 mmol), methanol (3 mL). and concentrated HCI (3 ml). Reaction time: 3 hours. 
Yield: 17mg (95%), 

1H NMR (400 MHz CDaOD): Compound exists as a mixture of two conformers (2:1): 5 7 619^.234 (8m. 7), 
55 5.293-5.170 (m. 1H). 4.322 (dt, 1H), 3,727 (d. 5/6), 3,338-3.122 (2m. 4 1/3H). 2.987 (t, 1/3H). 2.785-2.570 (2m. 2 

5/6H), 1.961-1.801 (m. 2H). 1.648-1.567 (5s. 5H). 1.507 (d, 2H), 1.381-1.203 (m, 4H). 0.977-0.873 (2m, 2 2/3H), 
0.193 (dt, 1/3H). FAB-MS calc. for C2aH34N404 474; found 475 (M+H. 78%). 
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EXAMPLE 17 



N'F1(R)'[(Spirof9H-fluorene-9.4'-piperidinlOWI)K:arbonvl1-2-(indoi-3-vl)ethvn-2-amm^ 
hydrochloride 

5 

[0105] 

Step A : Spirof9H-fluorene-9.4'-pipefidineM'-carboxvlic acid. 1.1-dimethvlethvl ester 

Fluorene (1 g, 6.02 mmol) was put into a 1 00 mL dry round bottom flask. The material was dissolved with THF 

10 (5 mL) under argon. While stirring, the solution was cooled to -5°C and 1 M Lithium bis(trimethylsilyl)amlde in THF 

(12.04 mL, 12.04 mmol) was added dropwise over a 10 minute period. After stirring for an additional 15 minutes, 
the solution was transferred by cannula to another solution of bis(2-chloroethyl)-t-butyl carbamate (1.35 g. 5.60 
mmol) in THF (3 mL) and cooled to -5**C. The transfer was done over a 15 minute period. The mixture was then 
stirred for 2 hours at •5'*C and for an additional 30 minutes at room temperature. TLC analysis Indicated that all 

IS of the starting material was gone. The reaction mixture was concentrated to give a black residue. Purification by 

column chromatography gave the product (1.310g, 65%). 

^H NMR(400 MHz. CDCI3): 5 7.767 (d. 2H). 7.600 (d. 2H). 7.396-7.278 (m, 4H). 3.832 (t, 4H). 1.855 (t. 4H). 1.525 
(s. 9H). 

FAB-MS cate. for C22H25NO2 335; 336 (M+H. 8%) [280 (M+H, 100%) loss of ferf-butyl group]. 

20 

Step B : Spirof9H-fluorene-9.4'-piperidine1 

The title compound was prepared by the procedure described in Example 15. Step C using the intermediate 
from the previous step (1 g. 2.98 mmol)and trifluoroacetic acid (4 mL). Reaction time: 1 hour. Yield: 61 0.3 mg (87%). 
FAB-MS calc. for Ci7H,7N 235; found 236 (M+H. 100%). 

25 

Step C : N-ri (R)-f(spirof9H-fluorene-9.4'-piperidin1-1 '-vncarfaonvll-2-f indol-3-vnethvn-2-f fd .1 -dimethylethyloxy) 
carbonvnaminol-2-methvlpropanamide 

The title compound was prepared by the procedure described in Example 15. Step D using the intermediate 
from the previous step (275 mg. 1.162 mmol), a(R)-([2-[I(1.1-dimethylethoxy)carbonyl]aminol-2,2-dimethyl-1-ox- 
30 oethyl]amino]-1H-indole-3-propanotc acid (453 mg, 1.16 mmol). HOST (156 mg, 1.16 mmol), and EDC (223 mg, 

1.16 mmol). Reaction time: 30 minutes. Yield: 371 mg (53%). 

"•H NMR (400 MHz, CDCI3): 58.225 (br s, 1H), 7.698-7.159 (m. 13H), 6.610 (d. 1H). 5.348-5.265 (m, 1H). 5,020 
(br. s. 1H). 3.988-3.905 (m, 1H), 3.595-3.502 (m. 2H) 3.365-3.296 (m. 1H). 3.189 (t. 1H). 1.718-1.655 (m, 1H), 
1.546. 1.618, (2s, 6H), 1.611-1.281 (m, 3H), 1.467 (s, 9H). 0.932-0.865 (m. 1H). 
35 FAB-MS calc. for C37H42N4O4 606; found 607 (M+H. 23%). 

Step D : N-f1(R)-spiro[9H-fluorene-9.4'-piperidinl-1'-vncarbonyll-2-(indol-3-yl)ethyn-2-amino-2-methvlpropana' 
mide hydrochloride 

The title compound was prepared by the procedure described in Example 15, Step E using the intermediate 
40 from the previous step (320 mg, 0.49 mmol), methanol (5 mL) and concentrated HCI (5 ml). Reaction time: 40 

minutes. Yield: 229 (85.5 %). 

^H NMR (400 MHz. CD3OD): 5 7.710 (I, 2H), 7.645 (d. 1H), 7.546 (d, 1H). 7.481 (d. 1H). 7 345-7.075 (m. 8H). 
6.878 (d, 1H), 5.308-5.265 (m. 1H). 3 811-3.694 (m, 4H). 3.401-3.212 (m. 4H). 1.669, 1 .612 (2s. 6H), 1.677-1.285 
(m, 4 H). 

45 FAB-MS calc. for C32H34N402 506; found 507 (M+H, 54%), 

EXAMPLE 18 

N-f1(R)-f{spirof1H-indene-1.4'-piperidin1-V-yl)carbony{l-2-findol-3-ynethyn-2-amlno-2-methvlpropanamlde 
BO hydrochloride 

[0106] 

Step A : N-f 1 (R)'f(spirof 1H-indene-1 .4'-piperidin|-1 '-yl)carbonyl12-(indol-3-yl)ethvll-2-ff(1 ,1 -dimethylethyloxy Icarb- 
55 onvn-amlnol-2-methylpropanamide 

To a stirred solution of a(R)-[(2-[((1 .1 •dimethylethoxy)carbonyl]amino]-2,2-dimelhyl-1 -oxoethyl]amtno]-1 H-in- 
dole-3-propanoic acid (50 mg, 0.13 mmol). (Example 4. Step D) spiro(1H-indene-1.4'-piperidtne] hydrochloride 
(28.5 mg. 0.13 mmol) (Chamb rs, M. el al. J. Med. Chem. 1992. 35. 2033-2039). HOST (17.3 mg, 0.13mmol) and 
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N-methylmorpholine (14.1 (iL, 0.13 mmol) in dichtoromethane (5 mL) at room temperature was added EDC (49.3 
mg. 0.26 mmol). The reaction mixture was stirred for tour hours and pour d into a mixture of brine (10 mL) and 
HCl (3N, 1 mL). The mixture was xtracted with ethyl acetate (20 mL) and the organic extract was dried (MgS04) 
and evaporated. Th residue was purified by silica gel column eluting with a solv nt gradi nt of 40-60% ethyl 

s acetate in hexane to give the product (63.6 mg, 89%) 

iH NMR (400 MHz. CDCy compound exists as a mixture of confomners (rati 2:1): 5 8.28, 8.24 (2 br. s, 1H), 
7.74. 7 62 (2d. 7.7 Hz, 1H). 7.62, 7.39 (2d. 8.0 Hz. 1H), 7.30-7.10 (m, 7H), 6.68-6.30 (m, 2H). 5.35-5.20 (2m. 1H), 
5.00 (br. s. 1H), 4.45-4.36 (m, 1 H). 3.62, 3.53 (br. d. 14 Hz, 1H), 3.30-3.00 (m, 2H). 2.86-2.71 (m. 1H). 2.42-2.23 
(m. 1/3H), 1.71 (V br. s. 2H). 1.51. 1.49, 1.47 (3s, 6H), 1.44. 1.43, (2s. 9H). 1.40-1.07 (m. 2H). 0.88, 0.72 (2 br. d, 

10 1H), 0.42 (dt, 4 Hz. 12 Hz. 1/3H). 

Step B : N-f 1 (R)-f (spirof 1 H-indene-1 .4'-piperidinl-1 '-vl)carbonvn-2-(indol-3-vl)ethvn-2-amino-2-methvlpropana- 
mide trifluoroacetic acid salt 

To a stirred solution of the intermediate prepared in Step A (60 mg, 0.11 mmol) in dichloromethane (1 mL) was 
IS added TFA (1 mL). The reaction mixture was stirred at room temperature for 30 minutes and TLC showed that ail 

of the starting material was gone. 10 mL of toluene was added and the mixture was evaporated in vacuo. This 
procedure was repeated twice to give the title compound. 

^H NMR (400 MHz, CD3OD): compound exists as a mixture of conformers (ratio 2:1): 5 8.35, 8.29 (2:1. 2 d, 6 Hz, 
1H), 7.64, 7.56 (2:1. 2 d, Hz. 1H), 7.46. 7.38 (2.1, 2 d, 8 Hz. 1H). 7.27-7.02 (m, 6H), 6.83-6.80 (m, 2/3H), 6.77 (d. 
20 5.7 Hz, 2/3H). 6.71 (d. 5.7 Hz. 1/3H), 6.68 (d. 5.7 Hz, 2/3H). 6.55 (d, 5.7 Hz, 1/3H). 5.30-5.20 (2 m, 1H).4.17-4 21 

(2br.m, 1H), 3.88-3.78 (2 br.mlH), 3.40-3.18 (m,2H). 3.05-2.08 (2m, 1H).2.91-2,81 (2m. 1H). 1.63.1.62.1.61.1.52 
(4 s, 6H), 1.18-1.15 (m 1H), 1.08-0.95 (m, 1H). 0.68-0.61 (dd. 2/3), 0.49-0.40 (dt, 2/3H). FAB-MS: calc. for 
C28H32N4O2. 456; found 457 (M+H. 100%). 

25 EXAMPLE 19 

N-f1(R)-f(3.4<iihvdrospirofnaphthalene-l(2H).4*-piperidin1-1'-vl)carbonvn-2-(indol-3-vOethvn-2-ami^^ 
2-methvlpropanamid9 hydrochloride 

30 [0107] 

Step A : N-[1 (R)-r(3.4-dihvdrospirofnaphthalene-1 f2Hl.4'-piperidin1-1 '-vncarbonvll-2-(indol-3-vnethvn-2-[ff 1 J - 
dimethvlethvloxvy:arbonvllaminol1-2-methvlpropanamide 

This intermediate was prepared from a(R)-([2-[[{1 , 1 -dimethy lethoxy)carbonyl]amino]-2,2-dimelhyl-1 -oxoethyl] 
35 amino]-1H-indole-3-propanoic acid and 3,4-dihydrospiro[naphthal6ne-1 (2H),4*-pipertdine (Chambers, M. et al, J. 

Med. Chem. 1992, 35. 2033-2039) by the procedure described in Example 15, Step D. 

^H NMR (400 MHz, CDCIg): compound exists as a mixture of conformers (ratio 2:1): d 8.20 (br. s, 1H). 7.77. 7.59 
(2d. 8 Hz, 1H). 7.36-6.95 (m. 8 1/3H). 6.45 (d, 8 Hz, 2/3H). 5.36-5.19 (2 m, 1H), 5.00 (br. s, IH). 4.36 (br. d. 13 
Hz, IH), 3.47 (md, 8 Hz. IH). 3.39-3.10 (m. 2H). 3.02-2.96 (dt, 2.8 Hz, 2/3H), 2 71-2 60 (m. 3H). 3.02-2.96 (dt, 2,8 
40 Hz, 1 /3H). 2.35-2.24 (m. 1/3H), 2.90-1.55 (m. 7H), 1.50. 1.48, 1.47 (3 s, 6H). 1.43 (s, 9H), 1.40-1.20 (m, 2H) 

0,98-0.80 (m, 2H). 0.48-0.38 (m, 1/3H). FAB-MS: calc. for C34H44N4O4, 572; found 573 (M-i-H. 20%). 

Step B : N-F1(R)-ff3.4-dihvdrospiro[naphthalene-1 (2H).4'-piperidin]-1'-vl)carbonvl1'2-findol-3-vl)ethvl1-2-aminO' 
2-methvlpropanamide hydrochloride 
^ To a stirred solution of the intermediate prepared in step A (50 mg, 0.087 mmol) in methanol (2 mL) was added 

concentrated hydrochloric acid (2 mL). The reaction mixture was stirred at room temperature for one hour and 10 
mL of toluene was added and the mixture was evaporated in vacuo. This procedure was repeated twice to give 
the title compound (41.2 mg, 100%). 

"•H NMR (400 MHz, CD3OD): compound exists as a mixture of conformers (ratio 2:1 ): 6 8.30. 8.25 (2 d, 8.6. 1/3H), 
so 7.62-7.53 (2d. 7.9. IH), 7.41,7 36 (2 d, 8.2, IH), 7 25-6 90 (m. 7H). 6.49 (d, 8.9, 2/3H), 5.30-5.13 (2 m. IH), 

4.34-4.20 (m. IH). 3.70-3.60 (m, IH). 3.38-3.08 (m, 2H), 2.72-2.55 (m, 4H). 2.04-1.96 (dt. 1/3H). 1.85-1.79 (dt, 
2/3H), 1.60. 1.51 (2 s, 6H). 1.40-1.16 (m. 2H), 0.95 (br. md, 12 Hz, 2/3H), 0.49-0.40 (dt, 4.5. 12, 2/3H). FAB-MS: 
calc. for C29H3eN402. 472; found 473 (M+1.80%). 

ss 
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EXAMPLE 20 

N-f1fRVf(2.3'dihvdrospirof1H-indenB-1.4*'Piperidin1-1'-vl)carbonvl|-2-(1H-ind^^^ 
3-methvlbutanamide hydrochlorid 

5 

[0108] 

Step A : N-f1(R)-fspirof1H-indene-1.4'-piperidin1'1'-vl-cafbonvl]-2-(1H-indol-S-vl)ethvn carbamtc benzyl ester 
To a solution of N-benzyloxycarbonyl-(D)-tryptophan (1 .69g, 5.0 mmole) in 70 mL of chloroform at room tem- 

10 perature was added spiro(1H-indene-1.4'-piperldlne] hydrochloride (J, Med. Chem. 1992, 35, 2033)(1.21g. 5.5 

mmole), triethylamine (0.73 mL. 5.25 mmole) followed by l-hydroxybenzotrlazole hydrate (0.74g. 5.5 mmole) and 
1-(3-dimethyIaminopropyl)-3-ethylcarbodiimide hydrochloride (1.05g, 5.5 mmole). After 12 hours at room temper- 
ature, the mixture was diluted with methylene chloride and then washed sequentially with water and brine. The 
organic layer was dried over sodium sulfate, filtered and concentrated. The residue was purified by chromatatron 

IS (hexanes/ethyl acetate=l/1 ) to give 2.01 g (79%) of the title compound. 

1H NMR (200 I^Hz. CDCIg, mixture of conformers): 8.14 (m, 1 H), 7.75-7.08 (m, 14H). 6.67 (m. 2H), 5.89 (m. 1H), 
5.14 (s, 2H), 5.06 (m, 1 H), 4.46 (m. 1H), 3.63 (m, 1H). 3.32-2.50 (m, 4H), 1.83 (m, 1H). 1.40^.5 (m. 3H). 

Step B : 1 '-f2(R)-amlno-3-(1 H-indol-3-vl)-1 -oxopropvn-2.3-dihvdrospirori H-indene-1 .4'-piperidenel 
20 The intemDediate obtained from Step A (2.01 g , 3.98 mmole) was dissolved in 40 mL methanol and hydrogen- 

ated over Pd(OH)2 on carbon at one atmosphere for 16 hours. The mixture was filtered through Celite and the 
filtrate concentrated under vacuum. The residue was purified by chromatatron (methylene chloride/methanol/am- 
monium hydroxide=10/1A).1) to give 1.41g (95%) of the title compound. 

iH NMR (400 MHz. CDCI3. mixture of conformers). 8.43 (s, 1H). 7.61 (d, 8 Hz. 2/3H), 7.54 (d, 8 Hz, 1/3H). 7.36 
25 (d. 8 Hz. 1H). 7.19-6.70 (m. 7H). 4.55 (t. 12 Hz. 1H). 4.13 (m, 1H). 3.70 (m. 1H). 3.15 (m. 1H). 3.03 (m. IN). 

2.94-2.65 (m, 4H). 1.92 (m. 2H), 1.74 (m, 1H), 1.52-1.10 (m, 2 1/3H). 0.65 (td, 13. 4 Hz. 2/3H). 

Step C : N-fl (R)-r(2.3-dihvdrospirori H-indene-1 .4'-piperidin1-1'-vncarbonvll-2-(1H-indol-3-vl)ethvn-3-amino- 
3-methvlbutanamide hydrochloride 

so Prepared from the intermediate obtained from Step B (373 mg, 1.0 mmole) and 3-t-butyloxycarbonylamino- 

3-methylbutanotc acid (238 mg, 1.1 mmole) by the procedure described in Example 20. Step A (without triethyl- 
amine). The crude product was purified by chromatatron (methylene chloride/methanol=20/1 ). The purified com- 
pound in 3 mL methanol was added hydrochloride in ethyl ether at room temperature. The reaction was slln-ed for 
0.5 hours and concentrated. The title compound was precipitated out from methanol and ethyl ether solution (346 

35 mg, 68%). 

1 H NMR (400 MHz. CDgOD. mixture of conformers): 7.64 (d, 8 Hz. 2/3H). 7.56 (d, 8 Hz. 1/3H). 7,40 (d. 8 Hz. 2/3H). 
7.35 (d. 8 Hz, 1/3H), 7.18-7.01 (m, 6 1/3H). 6.62 (d, 7 Hz. 2/3H). 5.27 (m. 1 H). 4.34 (d, 13 Hz. 1H). 3.73 (m. 1H), 
3.27-3.02 (m, 3H). 2.83-2.51 (m, 5H). 1.93-1.62 (m, 2 1/3H). 1.37 (s. 4H). 1.36 (s. 2H). 1.45-0.84 (m. 3H). 0.17 
(td. 13, 4 Hz. 2/3H). FAB-MS: 473 (M+1). 

40 

EXAMPLE 21 

N-fl (R)-l(2.3-dihvdrospirof1 H-indene-1. 4'-piperidin1-1'-vncarbonvll-2-f1H-indol-3-yl)ethvl1-2-amino- 
2-methvlpropanamide hydrochloride 

45 

[0109] Prepared from the intermediate obtained from Example 20. Step 8 (1 B6g. 5.0 mmole), and N-benzyloxycar- 
bonyl-2-methylalanine (1.3 g. 5.5 mmole) by the procedure descnbed in Example 20. Step A (without triethylamine). 
The crude product was purified by chromatatron (hexanes/ethyl acetate=1/1). The purified compound was dissolved 
in 50 mL of methanol and hydrogenated under the conditions which were described in Example 20. Step B to give the 
so desired free base. To the free base in 5 mL methanol was added hydrochloridic acid/dioxane (4.0 M, 1.37 mL, 5,5 
mnrrale) at O^C. The solution was concentrated to dryness. The title compound was precipitated from a methanol and 
ethyl ether solution (1.7 g. 69%), 

^H NMR (400 MHz. CD3OD, mixture of conformers): 7.62 (d. 8 Hz. 3/5H). 7.55 (d. 8 Hz. 2/5H). 7.41 (d. 8 Hz. 3^5H), 
7 36 (d. 8 Hz. 2/5H), 7.19-7.01 (m. 6 2/5H). 6,63 (d, 7 Hz. 2/5H), 5.24, (m, 1H). 4,33 (m, 1H), 3 71 (m, 1H), 3.36-2.60 
55 (m, 6H). 1.88 (m. 2H). 1.61 (s. 5H). 1.50 (s. 1H), 1.80-1.22 (m. 2 1/5H). 0.99 (td, 13, 4 Hz. 3/5H), 0.89 (d. 8Hz. 3/5H). 
0.21 (td. 13,4 Hz, 3/5H). FAB-MS: 459(M+1). 
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EXAMPLE 22 

N4l(RH(2.3Kjihvdrospiro[1H-indene-1.4'-pip9ridinVr-vncarbonvl1-2-(1H-indol-3 
hydrochloride 

5 

[0110] Prepared from the intermediate obtained from Example 20, Step B (205 mg, 0 5 mmole). and t-butyloxycar- 
bonyl-(D)-nipecotic acid (Recueih 1951 , 70 , 899) (115 mg. 0.5 mmole) by the procedure described In Example 20, Step 
C (use 1 .3-dicyclohexyl-carboditmide instead of EDC. without trielhylamine) to give the title compound (1 24 mg, 48%). 
NMR (400 MHz, CD3OD. mixture of conformers): 7.63 (d. 8 Hz. 2/3H). 7.55 (d. 8 Hz. 1/3H), 7.40 ( d, 8 Hz. 2/3H), 
10 7.36 (d. 8 Hz. 1/3 Hz). 7.18-7.01 (m. 6 1/3H), 6.61 (d. 7 Hz, 2/3H). 5.22. (m.lH). 4.34 (d. 11 Hz, IH), 3.70 (m. 1H). 
3.27-2.64 (m. 11H). 2 02-1 .65 (m. 7H). 1.22 (m. IH). 0.98 (td. 13. 4 Hz. 2/3H), 0.85 (dd. 13,2 Hz, 2/3H), 0.15 (td, 13. 
4 Hz, 2/3H). FAB-MS: 485 (M+1) 

EXAMPLE 23 

IS 

N-f 1 (R)-f (2.3-dihvdrospirof 1 H-indene- 1 .4'-piperidinM '-vncarbonvll-2-( 1 H-indol-3-vn9thvll-[3-f 2(R)-hvdroxvlpropvl]- 
amino1-3-methvlbutanam^de hydrochloride 

[0111] 

20 

Step A : 0-(tetrahvdropvranvn-(R)-lactaldehvde 

To a solution of methyl (R)-lactate (1 .0 mL, 10.48 mmole) in 5 mL dihydropyran was added a drop of concen- 
trated hydrochloric acid at room temperature. After 1 hour stirring, the mixture was concentrated and purified by 
chromalatron (hexanes/ethyl acetate=3/1) to give 1.49 g (75%). A 500 mg (2.65 mmole) portion of the residue in 
2S 10 mL of toluene was added diisobutyl-aluminum hydride (1 N. 3.45 mL), at -78''C. After 1 .5 hours stirring at -78'*C, 

the reaction was quenched with methanol at low temperature, the mixture was poured into 5% aqueous citric acid 
and extracted with ethyl ether (2X). The organic layers were washed with water, brine and dried over sodium 
sulfate, filtered and concentrated. The residue (J. Org. Chem. 1 988. 53. 4098) was carried to the next step without 
purification. 

30 iH NMR (400 MHz. CDCI3): 9.63 (d, 2 Hz. IH). 4.69 (m. 1/2H). 4.62. (m. 1/2H). 4.21 (q. 7 Hz. 1/2H). 3.98-3.63 

(m, 1 1/2H), 3.49 (m, 1H). 1.85-1 .49 (m. 6H). 1.43 (d. 7 Hz, 3/2H), 1.25 (d, 7 Hz, 3^2H). 

Step B : N-11 (R)-U2.3-dihvdrospiro|1 H-indene-1 .4'-piperidinM '-vl)carbonvl1-2-(1 H-indol-3-vnethvl1'[3-f 2(R)-hv- 
droxvlpropvi1-amino1-3-methvlbutanamidB hydrochloride 

35 To a stirred solutbn of the intermediate obtained from Example 20, Step C (140 mg, 0.27 mmole), in 3 mL 

anhydrous methanol was added the intermediate obtained from this Example. Step A (21 7 mg. 1 .37 mg), sodium 
acetate (1 1 2 mg, 1 .37 mmole) at room temperature. After stirring for 1 hour, sodium cyanoborohydrtde 1 N solution 
in tetrahydroluran (0.54 mL. 0.54 mmole) was added. The reaction mixture was stirred at room temperature for 
16 hours. The solution was diluted with chloroform and washed with water, brine, and dried over sodium sulfate. 

40 filtered and concentrated. The residue was purified by chromatatron (methylene chlorideAnethanol/ammonium 

hydroxide=1 0/1/0.1) to give 140 mg (84%) of solid. 

To a solution of the reductive aminoylation solid (260 mg. 0.42 mmole) in 5 mL methanol was added 9N hy- 
drochloric acid (0.5 mL) at room temperature. After 1 hour, the mixture was concentrated to dryness. The title 
compound was precipitated out from a methanol and ethyl ether solution (180 mg, 75%) 

45 1 H NMR (400 MHz. CDaOD. mixture of conformers): 7.63 (d. 8 Hz. 2/3H). 7.55 (d. 8 Hz. 1/3H). 7.40 (d. 8 Hz, 2/3H). 

7.35 (d. 8 Hz, 1/3H), 7.18-7.01 (m. 6 1/3H). 6.62 (d. 7 Hz. 2/3H), 5.27 (m. IH). 4.33 (m. IH). 3.98 (m, IH), 3.72 
(m, IH), 3.27-3.03, (m, 3H). 2.85-2.60 (m, 7H). 1.93-1.65 (m. 3H), 1.39-1.23 (m, 10H). 1.00 (td, 13, 4 Hz. 2/3H), 
0 88 (dd, 14, 2 Hz. 2/3H), 0 20 (td, 13, 4 Hz, 2/3H). FAB-MS: 532 (M+1). 

so EXAMPLE 24 

N-f1fR)-U2.3-dihvdrospirof1 H-indene-1 .4'-piperidin1-1'-vncarbonvn-2-f1H-indol-3-vnethvlVf2-f2(R)-hydroxvlprop^ 
amino1-2-melhylpropanamide hydrochtoride 

55 [0112] Prepared from the intermediate obtained from Example 21 (11 mg. 0.022 mmole), and the intermediate ob- 
tained from Example 23, Step A (16 mg, 0.1 mmole) by the procedure d scribed in Example 23, Step B to giv (7.9 
mg, 65%) of the title compound. 

^H NMR (400 MHz, CDgOD. mixtur of conformers): 7.62 (d. 8 Hz, 2/3H). 7.56 (d. 8 Hz, 1/3H), 7.40 (d, 8 Hz. 2/3H), 
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7.36 (d. 8Hz. 1/3H). 7.19-7.01 (m, 6 1/3H). 6.68 (d. 7 Hz. 2/3H), 5.25 (m. 1H). 4.36 (m, 1H). 3.98-3.73 (m. 2H). 3.27-3.07 
(m, 3H). 2.88-2.58 (m, 5H). 1.96-1.70 (m. 3H). 1.62-0.94 (m. 11 1/3H). 0.34 (td. 13. 4 Hz. 2/3H). FAB-MS: 517 (M+1). 

EXAMPLE 25 

5 

N-[1 (R)-f(2.3-dihvdrosptrof 1 H-indene-1 .4'-piperidinl-1 '-vl)carbonvn-2-(1 H-indol-3-vl)ethvl]-f2(R.S)-amino1- 
(2-hvdroxvmethvl)propanamide hydrochloride 

[0113] 

70 

Step A: N-(t-butoxvcarbonyl)-a-methvlserine benzyl ester 

To a solution of a-methylserine (1.19 g, 10.0 mmole) in 12 mL IN aqueous sodium hydroxide was added dl- 
t-butyldicarbonate (2.75 mU 12.0 mmole) in 12 mL 1 .4-dioxane at room temperature. After 24 hours, the mixture 
was diluted with ethyl acetate and acidified with 0.5 N hydrochloric acid to pH=2.0. The organic layer was dried 

75 over sodium sulfate, filtered and concentrated. To the residue in 10 mL of methanol was added potassium carbonate 
(1 .38 g. 1 0.0 mmole) tn 5 mL of water. The resulting mixture was concentrated to dryness under vacuum to give 
the potassium salt which was suspended in 30 mL of N.N-dimethyl-formamide with benzyl bromide (1.3 mL, 11 .0 
mmole). The mixture was stirred at room temperature for 18 hours and diluted with ethyl ether, washed with water 
(5X). and brine. The organic layer was dried over magnesium sulfate, filtered and concentrated. The residue was 

20 purified by chromatatron (hexanes/ethyl acetate=2/l ) to give 1 .81 g (60%) of title compound. 

iH NMR (200 MHz, CDCI3): 7.35 (s. 5H). 5.28 (br. s. 1H). 5.20 (s, 2H). 4.02 (d. 12 Hz. 1H). 3.78 (d, 12 Hz, 1H). 
1.48 (s. 3H). 1 41 (s. 9H). 

Step 8 : 2.2-dimethvl-3-(t-butyloxvcart)onvl)-4-methyl-oxazolidtne-4-carboxylic acid 
2S To a solution of the intermediate obtained in this Example, Step A (1 .81 g, 6.05 mmole) in 20 mL methylene 

chloride was added dimethoxypropane (3.7 mL, 30.2 mmole) and a catalytic amount of p-toluenesulfonic acid (20 
mg). After 20 hours at room temperature, the reaction was diluted with methylene chloride and washed with sat- 
urated aqueous sodium bicarbonate, and brine. The organic layer was dried over sodium sulfate, filtered and 
concentrated, the residue was purified by chromatatron (hexanes/ethyl acetate=5/1 ). Debenzylation was following 
30 the procedure which was described in Example 20, Step B (use 10% Pd on cartoon instead of Pd(OH)2) to give 
0.99g (65%) of the title compound. 

^H NMR (400 MHz, CD3OD mixture of confomiers): 4.09 (d. 9 Hz, 1H), 3.83 (d. 9 Hz. 1H). 1.58-1.50 (m. 9H), 1.47 
(6. 3H). 1.42 (s. 6H). 

35 Step C : N-f 1 (R)-[(2.3-dihvdrospiro[1 H-indene-1 .4'-piperidinl-1 '-yncarbonvn-2-(1 H-indol-3-vl)ethvll-f2(R.S)-ami- 

no1-(2-hvdroxvmethvl)propanamide hydrochloride 

Prepared from the intermediate obtained from Example 20. Step B (37 mg. 0.1 mmote). and the intermediate 
obtainedfrom this Example, Step B (26 mg. 0.105 mmole) by the procedure described in Example 20. Step C (use 
Dec instead of EDC, use 9N hydrochloric acid instead of hydrochloride in ethyl ether) to give 33 mg (64%) of the 

40 title compound. 

^H NMR (400 MHz, CD3OD, mixture of conformers and diastereomers): 7.65-7 01 (m, 8 1/3H). 6.64 (m. 2/3H), 
5.27 (m. 1H). 4.33 (m. 1H). 3.96-3.50 (m. 3H). 3.28-2.61 (m, 6H). 1 90-0.80 (m. 8 1/3H). 0.3-0.05 (m, 2/3H). FAB- 
MS; 475 (M+1). 

45 EXAMPLE 26 

N-f 1 (R)-I(spirof 1 H-indene-1 .4'-piperidin1-1 '-vl)carfaonvl1-2-phenylethyn-2-amino-2-melhylpropanamide hydrochloride 
[0114] 

SO 

Step A: f1(R)-f(spirof1H-indene-1.4'-piperidin1-l-'vncart)onvn-2-phenvlethvn carbamic acid 1.1 -dim ethylethyi ester 
Prepared from t-butyloxycart)onyl-(0)-phenylaldnin6 (0.933 g. 3.52 mmole) by the procedure described in 
Example 20, Step A to give 1 .46 g (96%) of the title compound. 

iH NMR (200 MHz, CDCIj mixture of conformers): 7.38-7.05 (m, 10H), 6.69 (m, 1H). 5.43 (m, 1H). 4.95 (m, 1H), 
55 4.59 (m, 1H), 3.78 (m. 1H). 3.24-2.62 (m. 4H). 1.92-0,85 (m, 4H). 1.44 (s. 9H). 

Step B : N-fl(R)-f(spiroflH-indene-1.4'-piperidint-1-vl)carbonvll-2-phenvlethylH2-f(1.1-dimethylethvloxvlcartx)n- 
vnamino1-2-methylpropanamide 
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To a solutbn of th intermediat obtained from this Example, Step A (1 .45 g, 3.35 mmole) in 5 mL methan I 
was added hydrogen chloride in ethyl ether at room temperature for 1 hour. The solutbn was concentrated to give 
a pale solid (1 16 g. 95%). To a portion (74 mg, 0.24 mmole) of the solid in 1 mL chloroform was added t-butyloxy- 
cart)onyl-a-methylaIanine (43 mg, 0.21 mmole). 1 -hydroxybenzotriaz le (28 mg, 0.21 mmole). and 1 ,3-dicyctoh x- 
s ylcartK)diimide (43 mg. 0.21 mmole). After 4 hours at room temperature, the mixture was diluted with methylene 

chloride and washed with water and brine. The organic layer was concentrated and purified by chromatatron (h x- 
anes/ethyl acetate=2/1 ) to give the title compound. 

Step C : N-f1(R)-f(spirof1H-indene-1.4'-pipertdinl'1'-vl)carbonvn-2-phenvlethvn-2-amino-2*methvlpropanamide 
10 hydrochloride 

To the intermediate obtained from this Example, Step B in 0.5 mL of methanol was added hydrogen chloride 
in ethyl ether at room temperature. The reaction was stirred for 1 hour and concentrated. The title compound was 
precipitated from a methanol and ethyl ether solutbn (64 mg. 70%), 

NMR (400 MHz, CD3OD mixture of conformers): 7.41-7.12 (m. 9H), 6.88 (t. 6 Hz. 1H), 6.78 (dd, 10. 6 Hz, 1H), 
IS 4.62 (m. 1H). 4.02 (m. 1H). 3.39 (m. 1H). 3.29-2.99 (m. 3H). 2.09 (td, 13, 4 Hz, 1/2H), 1.95 (td, 13. 4 Hz. I^H), 

1 .60 (m, 1 H). 1 .62 (s, 3/2H). 1 .59 (s, 3/2H), 1 .52 (s, 3/2H), 1 .46 (s. 3/2H), 1 .34-1 .09 (m, 2H). FAB-f^S: 418 (M+1 ). 

EXAMPLE 27 

^0 N-f 1 (R)-f(2.3*dihvdrospirof 1 H-indene-1 .4''piperidin1-1 ''Vncarbonvll-2-phenvlethvlV2-amino-2-methvlpropanamide 
hydrochloride 

[0115] Prepared from the intermediate obtained from Example 26, Step C (31 mg, 0.068 mmole] by the procedure 
described in Example 20. Step 8 (use 1 0% Pd on carbon instead of Pd(OH)2to give 30 mg (97%) of the title compound. 
25 iH NMR (400 MHz, CD3OD mixture of conformers): 7.38-6.92 (m. 9H). 5.16 (m, 1H), 4.44 (m. IN), 3.91 (m, 1H). 
3.21-2.78 (m. 6H). 2.04 (m, 2H). 1.88-1.30 (m, 3 1/2H), 1.60 (s, 3/2H), 1.58 (s, 3/2H), 1.51 (s, 3^H), 1.44 (s. 3/2H), 
0.92 (Id. 13. 4 Hz, 1/2H). FAB-MS: 420 (M+1). 

EXAMPLE 28 

30 

N-[1(R.SH(2.3-dihvdrospiro[1H-indene-1.4'-piperidin1-1WI)-carbonvl1-2-f(5-hvdroxvVlH-indoi-3-vll^ 
2-methylpropanamide hydrochloride 

[0116] 

3S 

Step A: t-butyloxvcarbonvl-5-hvdrDxvtryptophan 

To a solution of 5-hydroxytryptophan (2.2 g, 10.0 mmole) in 22 mL of 1 N aqueous sodium hydroxide was added 
di-t-butyldicarbonate (2.61 g. 12 mmole) in 22 mL dioxane at room temperature. After 16 hours, the mixture was 
diluted with ethyl acetate and acidified with 5% citric acid. The organic layer was dried over sodium sulfate, filtered 
40 and concentrated to give 1 .6 g (50%) of the title compound. 

Step B ' f 1(R.S)-[(spiro[1 H-indene-1. 4'-piperidin1-1'-yl)carbonvll-2-f(5-hydroxv)-1H-indol-3-yl)ethyll carbamic acid 
1 .1 -dimethylethyl ester 

Prepared from the intermediate obtained from this Example, Step A (1 .6 g, 5.0 mmole) by the procedure 
45 described in Example 20. Step A (use DCC instead of EDC). 

1H NMR (400 MHz, CDCI3 mixture of conformers): 7.28-6.42 (m, 11 ). 4.97 (m. IH). 4.43 (m. 2/3H), 4.26 (m. 1/3H). 
3,78 (m, IH). 3.20-2.74 (m, 4H), 1.75 (m, IH), 1.47 (s, 6H), 1.44 (s, 3H), 1.30-0.35 (m. 3H). 

Step C : N-M(R.S)-f(2,3-dihvrospirof1H-indene-1.4'-piperidinl-1'-vhcarbonvl]-2-r(5-hvdroxv)-1H-indol-3-vllethvn^ 
50 f2-[(1 . 1 -dim ethyl ethvloxv)carbonvl1aminol-2-methvlpropanamide 

Prepared from the intermediate obtained from this Example, Step B (228 mg, 0.46 mmole) by the procedure 

described in Example 26, Step C followed by the procedures described in Example 27 and Example 26, Step B 

iH NMR (400 MHz. CDCI3 mixture of confomiers): 8.01 (d, 1 Hz, 2/3H) 7.97 (d. 1 Hz, 1/3H). 7.28-6.98 (m, 6H). 

5.22 (m, 1H), 5.10 (s. 1/3H), 5.08 (s, 2/3H), 4.44 (m. IH), 3.52 (m, IH). 3.14-2.33 (m. 6H), 1.84 (m, IH), 1,64 (m. 
55 IH). 1 .50-0.90 (m. 18 1/3H), 0.37 (td. 13.4 Hz. 2/3H). 

Step D : N-r 1 fR.SH(2.3-dihydrospirol1 H-indene-1 .4'-piperidinl-l '-vncart>onvl1-2-f (5-hvdroxv)-1 H-ind l-S-vllethvll- 
2-amino-2-methvlpropanamide hydrochtorid 
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Prepared from the intermediate obtained Uom this Example, Step C (20.0 mg. 0.034 mmol ) by the procedure 
described in Example 26, Step C to give 15 mg (84%) of the title compound. 

1H NMR (400 MHz, CD3OD mixture of conformers): 7.28-6.71 (m. BH), 5.24 (m. 1H), 4.42 (m. 1H). 3 80 (m, 1H), 
331-2.70 (m, 6H), 1.96 (m. 2H). 1.72-0.96 (m, 3 1/3H), 1.65 (s. 5H). 1.32 (s. 1H). 0.33 (td. 13. 4 Hz. 2/3H). FAB- 
5 MS:475(M+1). 

EXAMPLE 29 

N-(1(R)-[(2.3-dihvdrospirof1H-indene-1.4'-piperidin1-1'-vl)carbonvl]-2-(1H-indol-3-vl)ethvll-r3-f2(R 
70 pvl]aminol-3-methvlbutanamide hydrochloride 

[0117] Prepared from the intermediate obtained from Example 20. Step C (220 mg, 0.43 mmole) and (R)-1,2-iso- 
propylideneglyceraldehyde (Tetrahedron 1 985, 47,311 7) (280 mg, 2. 1 5 mnrtole) by the procedure described in Example 
23, Step B to give 116 mg (46%) of title compound. 
IS 1H NMR (400 MHz. CD3OD mixture of conformers): 7.68 (d. 8 Hz, 2/3H), 7.58 (d, 8 Hz. 1/3H), 7.45 (d. 8 Hz. 2/3H), 
7 38 (d. 8Hz. 1/3H). 7.23-7.05 (m. 6 1/3H). 6.66 (d. 7 Hz, 2/3H), 5.33 (m. 1H), 4.39 (m, 1H). 3.92 (m, 1H), 3.68 (m. 
3H), 329-2.65 (m. 10H), 1.96-1.65 (m, 2H). 1 .45 (s, 2H), 1.44 (s. 2H). 1.43 (s. 1H). 1.34 (s, 1H). 1.50-0.87 (m. 3 1/3H), 
0 24 (td, 1 3, 4 Hz. 2/3H). FAB-MS: 547 (M-i-1 ). 

20 EXAMPLE 30 

N-f1(R.S)-f(2,3-dihvd^ospiro[1H-^ndene-1.4'-piperidin1-1W^ca^bonvl|-2-l(5*methoxy^1H-indQl-^-vl^ethvl^^^ 
2-methvlpropanamide hydrochloride 

2S [0118] To the intermediate obtained from Example 28. Step C (124 mg, 0.21 mmole) dissolved in 4 mL of N.N- 
dimethylformamide was added cesium carbonate (1 36 mg, 0.42 mmole) and iodomethane (20|il, 0.32 mmole) at room 
temperature. After 12 hours, the reactbn was diluted with ethyl ether, washed with water (5X), and brine. The organic 
layer was purified by Pre-TLC (hexanes/ethyl acetate=1/1 ). Deprotection following the procedure which was described 
in Example 26. Step C gave 49 mg (44%) of the title compound. 

30 iH NMR (400 MHz, CD3OD mixtureof conformers): 7,29 (d, 8 Hz, 2/3H), 7.25 (d, 8 Hz. 1/3H). 7.16-6.63 (m. 7H). 5.21 
(m, IH), 4.63 (br. s. IH), 4 43 (br. d, 13 Hz. IH), 3.82 (s. IH). 3.80 (s, 2H). 3.73 (m. IH). 3.17-2.61 (m. 6H), 1.92-1.72 
(m, 2H), 1.61 (s. 5H). 1.52 (s, IH), 1.43-0.89 (m. 3 1/3H). 0.23 (td, 13. 4 Hz, 2/3H). FAB-MS: 489 (M+1). 

EXAMPLE 31 

3S 

N-[1 (R)-[(2.3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-1 '-vl)carbonyll-2-(1 H-indol-3-vl)ethyll-N'-r3-f R>-piperidinyn urea 
hydrochloride 

[0119] 

40 

Step A : N-f 1 (R)-f(2.3-dihydrospirori H-indene-1 .4'-piperidin1-r-vl)carbonyn-2-(1H-indol-3-yl)ethyn-N'-f[1-(1 .1 - 
dimethvlethvloxv)carbonvl1-3-(R)-piperidinyll urea 

To a solution of t-butyloxycarbonyi-(D)-nipecottc acid (Hecueii, 1951, 70, 699) (92.0 mg, 0.4 mmole) in 4 mL 
acetone was added triethylamine (84 ^L. 0.6 mmole), and ethyl chloroformate (46 ^L. 0.48 mmole) at O^'C. After 

45 1 hour stirring, sodium aztde (78 mg, 1.2 mmole) in 1 mL water was added to the reaction mixture. The resulting 

mixture was stirred for another 1 hour at room temperature and then poured into methylene chloride and washed 
with water and brine. The organic layer was dried over magnesium sulfate, filtered and concentrated. The residue 
was dissolved in 2 mL of toluene and heated to 90''C for 1/2 hour and then the intermediate obtain from Example 
20, Step B was added. After 1 more hour stirring at 90*^0, the reaction mixture was concentrated under vacuum. 

so The residue was purified by chromatatron (methylene chloride/methanol=20/1 ) to give 188 mg (76%) of the title 
compound. 

1H NMR (400 MHz. CDCI3 mixture of conformers): 8.28 (d, 1 Hz. IH). 7.72 (d. 8 Hz, 2/3H). 7.58 (d. 8 Hz. 1/3H). 
7.37-7-06 (m. 7 1/3H). 6.49 (m. 2/3H), 5.25 (m. 2H), 4.38 (m. 1 H). 3.76-3.52 (m. 4H). 3.24-2.42 (m. 8H). 1.93-0.94 
(m, 18 1/3H), 0.23 (m. 2/3H). 

55 

Step B : N-fl (R)-f (2. 3-dihvdrospirof1 H-indene-1 ■4'-piperidin]-1'-vl)carbonylV2-(1H-indol-3-vnethvl]-N'-f3-(R)-p 
ridinyll urea hydrochloride 

Prepared from the intemiediate obtained from this Example, Step A (188 mg, 0.31 mrrrale) by the procedure 



53 



EP 0 662 481 B1 



described in Example 26. Step C to giv 62 mg (31 %) of the title compound. 

iH NMR (400 MHz, CD3OD mixtur of conlormers). 7.64 (d, 8 Hz, 2/3H). 7.52 (d. 8 Hz, 1/3H), 7.39 (d, 8 Hz, 2/3H). 
7.35 ( d. 8 Hz. 1/3H), 7.17-7.01 (m, 6 1/3H), 6.61 (d. 7 Hz, 2/3H). 5.13 (t, 8 Hz. 2/3H). 5.04 (t. 8 Hz. 1/3 ). 4,35 (m. 
IH). 3.84 (m. 1H). 3.36-2.62 (m. 10H). 2.03-1.22 (m. 8H). 1.00 (td, 13. 4 Hz. 2/3H). 0,83 (m, 2/3H), 0.13 (td. 13, 
5 4 Hz. 2/3H). FAB-MS: 500 (M+1 ). 

EXAMPLE 32 

N-f1(R)-f(2.3-dihvdrospirof1H-indene-1.4'-piperidin1-1'-vl)carbonvl]-2-(lH-indol-3-vnethvl-2-(R)-amino^ 
10 4-vl]propanamide dihydrochloride 

[0120] Prepared from the Intermediate obtained from Example 20. Step B (37.0 mg. 0.1 mmole). and t-butyloxycar- 
bonyl-(D)-histidine (30.0 mg. 0.11 mmole) by the procedure described in Example 25. Step C to give 35 mg (60%) of 
the title compound. 

IS iH NMR (400 MHz. CD3OD mixture of conformers): 8.98 (s. 2/3H). 8.94 (s. 1/3H), 7.63-7.01 (m, 9 1/3H), 6.60 (d, 7 
Hz, 2/3H). 5.17 (t. 8 Hz, 2/3H). 5.10 (I, 8 Hz. 1/3H). 4.43 (m. IH). 4 30 (m. IH). 3.68-3.03 (m. 6H). 2 83-2.40 (m. 3H), 
1.92-1.62 (m. 3H), 1.43-0.85 (m. 2 1/3H), 0.11 (td, 13, 4 Hz, 2/3H), FAB-MS: 511 (M+1). 

EXAMPLE 33 

20 

N-n (R)-f f2.3-dihvdrospirof 1 H-indene-1 .4'-piperidln1-r-vl)carbonvll-2-{1 H-indol -3-71) ethyl] -N'-(2-amino-2-methvl) 
propyl urea hydrochloride 

[0121] 

25 

Step A : N-[1(RH(2.3-dihydrospirori H-indene-1 .4'-piperidin]-1 '-yl)carbonvn'2-n H-indol'3-ynethyl]-N'-ff2-(1 . 1 - 
dimethylethvtoxy)carbonvnaminol-2-methyn propyl urea 

Prepared from the intermediate obtained from Example 20. Step B (175 mg, 0.47 mmole), and 3-t-butyloxy- 
carbonylamino-3-methylbutanoic acid (217 mg, 1.0 mmole) by the procedure described in Example 31. Step A to 
30 give 253 mg (92%) of the title compound. 

iH NMR (300 MHz. CDCIg mixture of conformers): 8.35 (s. 1H), 7.71-7.03 (m. 8 1/3H). 6.56 (m. 2/3H), 6.18 (m. 
IH). 5.73 (m, IH), 5.26 (m, 2H), 4.38 (m. IH), 3.71 (m. IH), 3.48-2.53 (m. 8H), 1.88-1.65 (m. 2H). 1.43 (s, 3H). 
1.41 (s. 6H). 1.25 (s, 6H), 1.54-0.95 (m. 3 1/3H), 0.33 (m. 2/3H) 

3S step B : N-ri(R)-f(2.3-dihydrospirof1H-indenB-1.4'-pipefidin1-1Wi)carbonylV2-(1H-indol-3-yl)ethvlV 

2-methvl)propvl urea hydrochloride 

Prepared from the intermediate obtained from this Example. Step A (253 mg, 0.43 mg) by the procedure 
described in Example 31 . Step B to give 63 mg (28%) of the title compound. 

iH NMR (300 MHz. CDgOD mixture of conformers): 7.69 (d, 8 Hz. 2/3H). 7.58 (d. 8 Hz. 1/3H). 7.46-7 05 (m, 7 
40 1/3H). 6.67 (d, 7 Hz. 2/3 ). 5.15 (m. IH), 4,42 (m. IH). 3.75 (m, IH). 3.49-2.69 (m. 8H), 2.21-0.85 (m. 5 1/3H). 1 .35 

(s. 6H), 0.18 (td, 13. 4 Hz. 2/3H). FAB-MS: 488 (M+1). 

EXAMPLE 34 

45 N-f 1 (R.S)-ff2.3-dihydrospirof1 H-indene-1 .4'-piperidinl-r-yncarbonvn-2-f 1 H-indol-3-vnethyl1-NM3(R. Sl- 
am inoquinuclidinel urea hydrochloride 

[0122] Prepared from the intermediate obtained from Example 20, Step B and quinuclidine-3-carboxyltc acid (J, 
Chem. 5oc. Cham, Commun. 1991, 760) by the procedure described in Example 31, Steps A and B to give the title 
so compound. 

^H NMR (400 MHz. CD3OD mixture of diastereomers and conformers): 7.65 (m, 2/3H). 7.53 (t, 8 Hz. 1/3H), 7.39 (d. 8 
Hz, 2/3H). 7.35 (m. 1/3H). 7.17-7.01 (m, 6 1/3H). 6.62 (d, 7 Hz, 2/3H), 5.12 (m, IH). 4.33 (m, 1H), 4.08 (m. 1 H), 3.91 
(m. 2H). 3.36-2.57 (m. 11 H), 2.15-1.70 (m. 7 2/3H). 1.42 (m. 1/3H). 1.28 (d. 13 Hz. IH). 1.02 (td. 13. 4 Hz. 2/3H). 0.85 
(m. 2/3H). 0 17 (td. 13. 4 Hz. 2/3H). 
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EXAMPLE 35 

N41fR.S)■f(2.3-dihvrospirof1H-^ndene-1.4'-piperidin^1'-vllcarbonvl^2-(5-methvl-^ 
2-methvlpropanamide trifluoroacetate 

5 

[0123] 

Step A : 1'42(R.S^amino-3-(5-methvlOH-indol-3-vlV1-oxopropvn-2.3-dihvdfospiro[1H-imJene0.4^^^ 
luoroacetate 

to Prepared from 5-methyHryptophan (218 mg, 1.0 mmole) by the procedure described in Example 28, Step A 

and B (use EDC instead of DCC, use 3.4-dlhydrospirol1H-indene-1.4'-piperidine] hydrochloride {J. Med. Chem. 
1992. 35, 2033) instead of spiro(1H-indene-1,4'-piperidine] hydrochloride). The resulting residue in a 2:1 mixture 
of methylene chloride and tr ifluoroacetic acid was stirred at room temperature for 1 hour. The solution was con- 
centrated and azeotroped with toluene to give 307 mg (79%) of the title compound 

T5 NMR (400 MHz. CDCIg mixture of conlormers). 8.37 (s, 1/2H). 8.34 (s, 1/2H). 7.35-6.73 (m. 7H), 4.50 (m. 1 H), 

4.13 (m, 1H). 3.75 (m. 1/2H), 3.61 (m, 1/2H). 3.12-2.67 (m, 6H). 2.42 (s, 3/2H), 2.40 (s. 3/2H). 1.97-1.13 (m. 5 
1/2H), 0.71 (m, 1/2H). 

Step B : N-F1 (aS)-r(2,3-dihvrospiro[1 H-indene-1 ,4'-piperidinl-1 '-vncarbonvn-2-(5-methvl-1 H-lndol-3-vl)ethvn-2- 
20 amlnQ-2-methvlpfopanamide trifluoroacetate 

Prepared from the intermediate obtained from this Example. Step A (307 mg. 0.79 mmole) and t-butyloxycar- 
bonyl-a-methylalanine (237 mg, 1 .0 mmole) by the procedure described in Example 20. Step C (use trifloroacetic 
acid and methylene chloride mixture instead of hydrochloride in ethyl ether) to give 215 mg (46%) of the title 
compound. 

2S iH NMR (400 MHz, CD3OD mixture of confomiers): 7.40-6.94 (m. 7 1/3H). 6.23 (d, 8 Hz. 2/3H). 5.21 (m. 1H). 4.33 

(m. IH), 3.71 (m. IH). 3.26-2.59 (m. 6H). 2.41 (s. IH), 2.39 (s, 2H), 1.87 (m, 2H), 1.70-1.22 (m, 2H), 1.60 (s, 5H). 
1.56(s,2/3H). 1.52 (S.1/3H). 1.01 (td. 13. 4Hz.2/3H). 0.87 (m. 2/3H), 0.23 (td, 13,4Hz. 2/3H). FAB-MS: 473 (M+1). 

EXAMPLE 36 

30 

N-f 1 (R.S)-f(2.3-dihvrospirof 1 H-indene-1 .4''PiperidtnM '-vncarbonvl]-2-(5-bromo-1 HHndol-3-vl)ethvl]-2-amino- 
2-methvlpropanamide trifluoroacetate 

[0124] Prepared from 5-bromotryptophan (283 mg, 1.0 mmole) by the procedure described in Example 35, Step A 
35 and B to give 307 mg (47%) of the title compound. 

iH NMR (400 MHz. CDaOD mixture of conformers): 7.78 (d. 2 Hz. 2/3H), 7.69 (d, 2 Hz, 1/3H). 7.35-7.03 (m. 6 1/3H). 
6.63 (d, 7 Hz, 2/3H). 5.17 (m. IH). 4.36 (m, IH), 3.70 (m. IH), 3.34-2.63 (m. 6H). 1.90 (m, 2H). 1.75^ 96 (m. 3 1/3H), 
1.62 (s. IH). 1.61 (s, 2H). 1.60 (s. 2H). 1.51 (s. IH). 0.28 (td. 13. 4 Hz, 2/3 Hz). FAB-MS: 538 (M+l). 

40 EXAMPLE 37 

N-f1(R)-f(2.3-dihvdrospiro[1 H-indene-1. 4'-piperidinl-1'-yl)carbonvl1-2-(1H-indol-3-vl)ethvl1-N'-2-(N.N-dim 
ethyl urea hydrochloride 

45 [0125] Toasolutionof 1, 1-carbonyldi imidazole (162 mg, 1. 0 mmole) in 2 mLtetrahydroluran was added N.N-dimeth- 
ylethylenediamin© (109 nL. 1 .0 mmole) at room temperature. After 10 minutes, the intermediate obtained from Example 
20. Step B (37 mg, 0. 1 mmole) was added to the reaction mixture. The resulting mixture was stirred at room temperature 
for 12 hours and then concentrated. The residue was purified by chromatatron (methylene chloride/methanol/ammo- 
nium hydroxide=:10/1/0.1 ). The purified compound was acidiried with hydrochloride in ethyl ether to give 25 mg (48%) 

so of the title compound. 

^H NMR (400 MHz, CD3OD mixture of conformers): 7.63 (d, 8 Hz, 2/3H), 7.53 (d. 8 Hz, 1/3H), 7.40 (d. 8 Hz. 2/3H), 
7.36 (d, 8 Hz, 1/3H), 7.18-7 01 (m, 6 1/3H), 6.62 (d, 7 Hz. 2/3H), 5.13 (t. 8 Hz. 2/3H). 5.04 (t. 8 Hz. 1/3H). 4.35 (m, 
IH), 3.85 (t. 6 Hz, IH), 3.68 (m, 1 H), 3.50 (m, 2H), 3.25-2.57 (m, 8H), 2.98 (s, 2 H). 2.93 (s, 3/2H). 2.92 (s. 3/2H). 2.90 
(s, 1/2H). 2.88 (s. 1/2H). 1,93-1.67 (m. 2H). 1.42-1.22 (m, 2H), 1.00 (td. 13. 4 Hz, 2/3H). 0.84 (m. 2/3H). 0.14 (Id, 13, 
ss A Hz, 2/3H). FAB-MS: 488 (M+1). 
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EXAMPLE 38 

N-f 1 (R)-[(2.3'dihvdfospiro[1 H-indene-1 .4'-piperidin1-1 '•vl)carbonvl]-3-cvclohexvlpropvn'2-amino- 
2'methvlpropanamide hydrochloride 

[0126] 

Step A: t-butvloxvcarbonvl-(D)-hexahvdrohomophenvlalanine 

A solution of t-butyloxycarbonyl-(D)-homophenylalanine (100 mg, 0.356 mmote) in 1 mL acetic acid was hy- 
drogenated over Pt02 at one atmosphere tor 16 hours. The mixture was filtered through Ceiite and the filtrate 
concentrated and azeotroped with toluene. 

NMR (400 MHz, CDCy: 5.03 (d. 6 Hz. 1H). 4.22 (m. 1H). 1.82 (m. 1H), 1.64 (m. 6H), 1.41 (s. 9H). 1.20 (m, 
6H). 0.84 (m. 2H). 

Step B : II (R)-f(2,3-dihvdrospiro[1 H-indene-1 .4'-plperidinl-V-vl)carbonvn-3-cvctohexvlpropvll carbamic acid 
1 ,1 -dimethylethyl ester 

Prepared from the intermediate obtained from this Example, Step A and 3,4-dihydrospiro[1 H-indene-1 .4'-pip- 
eridine] hydrochloride (68 mg, 0.394 mmole) by the procedure described In Example 20, Step A to give 110 mg 
(67%) of the title compound. 

^H NMR (200 MHz, CDCI3 mixture of conformers): 7.18 (m, 4H), 5.48 (d, 8 Hz. 1H). 4.62 (m. 2H). 3.90 (m, 1H). 
3.28 (m. IH), 2.98-2.81 (m, 3H), 2.09 (t. 8 Hz, 2H), 1.75-1.54 (m, 10H). 1.45 (s. 9/2H), 1.44 (s. 9/2H), 1.20 (m. 
8H), 0.98 (m. 1H). 

Step C : N-f 1 (R)-|{2,3-dihvdrospirof 1 H-indene-1 .4'-piperidinl-1 '-vncarbonyn-3-cvclohexvlpropvll-2-amino-2-meth- 
ylpropanamide hydrochloride 

Prepared from the intermediate obtained from this Example, Step B (110 mg, 0.24 mmole) by the procedure 
described in Example 26, Step B and C (use EDC instead of DCC) to give 29 mg (25%) of the title compound. 
^H NMR (400 MHz, CD3OD mixture of confomiers): 7.14 (m, 4H), 4.85 (m. IH). 4.48 (m. IH). 3.99 (m, IH). 3.37 
(m. IH), 2.94 (m. 3H). 2.16 (m, 2H), 1.95-1.73 (m, 10H), 1.63 (s, IH), 1.61 (s, 3/2H), 1.60 (s, 3/2H), 1.55 (s. 2H). 
1.28-0.89 (m. 9H). FAB-MS: 440 (M+1). 

EXAMPLE 39 

N-f 1 (R)-f(2.3-dihydrospirol1 H-indene-1 .4'-piperidinl-1 '-vncarbonvn-2-(cvclohexvlmethvloxv)ethvl1-2-amino- 
2-methvlpropanamide hydrochloride 

[0127] Prepared from N-t-butyloxycarbonyl-0-benzyl-(D)-sertne (100 mg, 0.339 mmole) by the procedure described 
in Example 38. Step A. B, and C to give 36 mg (21%) of the title compound. 

^H NMR (400 MHz, CDaOD mixture of conformers): 7.14 (m, 4H), 5.14 (m. IH), 4.47 (m. IH), 4.10 (m. IH), 3.65 (m. 
2H), 3.30-3.25 (m. 3H), 2.92 (m. 3H). 2. 1 5 (m, 2H), 1 .91 -1 .55 (m. 9H), 1 .63 (s. 1 H), 1 .60 (s. 2H). 1 .59 (s, 3H), 1 .28-0.93 
(m, 6H). FAB-MS: 456 (M+1). 

EXAMPLE 40 

N-11 {R)-l(2.3-dihvdrospiro|1 H-indene-1 .4'-piperidin1-1 '-vncarbonvn-2-(4'-fluorophenvlmethybxv)ethyl]-2-amino- 
2-methvlpropanamide hydrochloride 

[0128] 

Step A : f1(R)-f(2.3-dihydrospirof1 H-indene-1 .4'-ptperidinl-l'-yl)carbonyl1-2-(4*-fluorophenylmethyloxy)ethvl1 car- 
bamic acid 1.1-dimethyiethvl ester 

Oil free sodium hydride (prepared from 60% oil dispersion of sodium hydride by washing with hexanes (3X), 
144 mg. 6.0 mmole) suspension in 10 mL N,N-dimethytformamide was added N-t-butyloxycarbonyl-(D)-serine 
(553 mg, 2.7 mmole) in 5 mL N,N-dimethytformamide at room temperature. When no more gas evolves 4-fluor- 
obenzyt chloride (323 ^L. 2.7 mnrrale) was added, and the mixture was stirr d at room temperature for 16 hours. 
The reaction was pour d into 0.5 N hydrochloric acid and then extracted with ethyl acetate (3X). The rganic lay r 
was washed sequentially with water (5X), brine and dried over sodium sulfat , fill red and concentrated. A p rtion 
(290 mg, 0.926 mmol ) of the residue was reacted with 3,4-dihydrospiro(1 H-indan -1,4'-pip ridine] hydrochloride 
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(238 mg, 1.02 mmole) according to the procedure described in Example 20. Step A to give 268 mg (60%) of the 
title compound. 

NMR (200 MHz. CDCI3 mbrtur of conformers)- 7.37-6.62 (m. 8H), 5.58 (m. 1H). 4.93 (m, 1H). 4.67-4.48 (m, 
3 ). 3.97 (m, 1H), 3.64 (m. 2H). 3.20 (m, 1H). 2.92 (m, 3H). 2.03 (m. 2), 1.81-1.48 (m, 4H), 1.45 (s, 9H). 

Step B : N-[1 (Rl-f(2.3-dihvdrospirori H-lndene-1 .4'-piperidtn1-1 '-vi)carbonvl^2-(4'-fluo^ophenvlmethvloxv)ethvl^ 
2-amino-2-methvlp^opanamide hydrochloride 

Prepared from the intermediate obtained from this Example, Step A (268 mg. 0.556 mmole) by the procedure 
described in Example 26, Step B and Step C (using EDC instead of DCC) to give 196 mg (70%) of the title com- 
pound. 

iH NMR (400 MHz. CD3OD mixture of conformers): 7.40-7.05 (m. 7 I^R). 6.79 (d, 7 Hz. 1/2H). 5.17 (t, 6 Hz. 1 H). 
4.52 (m. 3H), 4.02 (m. 1H). 3.72 (m. 2H), 3.28 (m, 1H), 2.90 (m. 3H), 2.09 (m. 2H). 1.89-1.50 (m. 4H). 1.62 (s. 
3/2H). 1.59 (s. 3/2H), 1.58 (s. 3H). FAB-MS: 468 (M+1). 

EXAMPLE 41 

N-fl f R)-f (2.3-dihvdrospirof 1 H-lndene-1 .4'-piperidin]-1 '-vOcart)onvn-2-(4'-chtorophenvlmethvloxv)ethvll-2-amino- 
2-methvlpropanamide hydrochloride 

[0129] 

Step A - ri (R)-ff2,3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-1 '-vncart>onvH-2-(4'-chlorophenylmethvloxy)ethvl1 car- 
bamic acid 1 .1 -dimethylethyl ester 

Prepared from 4-chlorobenzyl chloride by the procedure described in Exannple 40. Step A. 
1H NMR (400 MHz. CDCI3 mbcture of conformers): 7.38-7.08 (m. 7 1/2H). 6.68 (m. 1/2H). 5.58 (d. 8 Hz, 1/2H). 
5.52 (d. 8 Hz, 1/2H). 4.90 (m, 1H), 4,65 -4.42 (m. 3H). 3.94 (m, 1H), 3.61 (m. 2H), 3.15 (m. 1H), 2.87 (m. 3H), 2.02 
(m. 2H). 1.80-1.46 (m. 4H). 1.43 (s. 9/2H). 1.42 (s. 9/2H). 

Step B : N-fl (R)-f(2.3-dihvdrospirof 1 H-indene-l .4'-piperidin1-1 '-yl)carbonvn-2-(4'-chlorophenvlmethyloxv)ethvn- 
2-amino-2-methvlpropanamide hydrochloride 

Prepared from the intermediate obtained from Step A (92 mg, 0.18 mnrale) by the procedure described In 
Example 26. Step B and Step C (using EDC instead of DCC) to give 58 mg (55%) of the title compound. 

NMR (400 MHz. CD3OD mixture of conformers): 7.36-7.09 (m, 7 1/2H). 6.78 (m, 1/2H), 6.18 (m, 1 H). 4.52 (m. 
3H), 4.04 (m. 1H), 3.74 (m, 2H), 3.28 (m. 1H). 2.90 (m, 3H), 2.09 (m, 2H). 1.90-1.52 (m. 4H), 1,63 (s, 3/2H), 1.60 
(s, 3/2H), 1.58 (s, 3H). FAB-MS: 484,8 (M+1). 

EXAMPLE 42 

N-fl {R)-f(2.3-dihydrospirof1 H-indene-1 .4'-piperidinM '•vl)carbonvll-2-(2'.6'-difluorophenvlm6thvloxv)ethvll-2-amino- 
2-methvlpropanamide hydrochloride 

[0130] 

Step A : [1(R)-|(2.3-dihvdrospiro|1 H-indene-1. 4'-piperidinM'-yncarbonvll-2-(2'.6'-difluorophenylmethyloxv)ethyl1 
carbamic acid 1.1-dimethylethyl ester 

Prepared from 2.6<jiflorobenzyl bromide by the procedure described in Example 40, Step A 
1H NMR (200 MHz. CDCI3 mixture of conformers): 7.27-6.88 (m. 7H). 5,54 (m. 1H), 4.90 (m. 1H). 4.64 (m. 3H), 
4.01 (m. 1 H), 3 64 (m. 2H), 3.21 (m, 1 H). 2.93 (m. 3H), 2.06 (m. 2H). 1 .83-1 .40 (m, 4H). 1 .45 (s. 9H). 

Step B : N-[1(R)-ff2.3-dihvdrospirof1 H-indene-1. 4'-plperidin]-1'-yl)cartx)nyn-2-(2'.6'-difluorophenylmethyloxv) 
ethyn'2-amino-2-methylpropanamide hydrochloride 

Prepared from the intermediate obtained from this Example, Step A (400 mg, 0.8 mmole) by the procedure 
described in Example 26. Step B and Step C (using EDC instead of DCC) to give 293 mg (70%) of the title com- 
pound. 

iH NMR (400 MHz. CDgOD mixture f conformers): 8.25 (d. 7 Hz, 1/2H). 8.19 (d, 7 Hz. 1/2H). 7.39 (m. 1H), 
7.19-6.95 (m, 6H), 5.15 (m, 1H). 4.56 (d, 16 Hz. 2H), 4.45 (m. 1H), 4.03 (m,.1H). 3.76 (m. 2H), 3.28 (m, 1H), 2.91 
(m. 3H), 2.11 (m. 3H). 1.68-1.48 (m. 4H). 1.61 (s, 1H). 1.57 (s. 5H). FAB-MS: 486 (M+1). 



57 



EP0 662 481 B1 

EXAMPLE 43 

N-f1 (R)-f(2.3-dihvdrospiro[1 H-rndene-l .4'-piperidinM '-vl)carbonvn-2-(2'.6'-dichtorophenvlm9thvtoxv)ethvll-2-amtno- 
2-methvlpropanamide hydrochloride 

[0131] 

Step A : f1(RVff2.3Hjihvdrospifo[1H'ir^derie-1.4'-piperidin10'-vhc3rbonvn-2-{2\6'Kiichlorcpherivl^ 
carfaamic acid 1J -dimethvlethvl ester 

Prepared from a,2.6-trichlorotoluene by the procedure described in Example 40. Step A 
1 H NMR (400 MHz, CDCIg mixture of confomiers): 7.32-7.07 (m. 6 1/2H), 6.79 (d, 6 Hz. 1/2H). 5.57 (d. 8 Hz. 1/2H), 
5.51 (d. 8 Hz, 1/2 Hz). 4.89 (m, 1H). 4.76 (m. 2H), 4.58 (m, 1H). 3.95 (m. 1H). 3.72 (m. 1H), 3.61 (m. 1H), 3.12 
(m, 1H). 2.85 (m, 3H), 2.01 (m, 2H). 1.78-1.26 (m, 4H), 1.42 (s, 9/2H), 1.41 (s. 9/2H). 

Step B : N-f1(R)-ff2.3-dihvdrospiro[1H-indene-1.4'-piperidiri1-V-vl)cartx)rivn-2-(2\6'-dichloropherivlmethv^^ 
ethvn-2-amino-2-methvlpropanamide hydrochloride 

Prepared from the intermediate obtained from this Example, Step A by the procedure described in Example 
26. Step B and Step C (using EDC instead of DCC). 

^H NMR (400 MHz, CD3OD mixture of confomiers): 7.43-7.11 (m, 6 1/2H). 6.84 (m, 1/2H), 5.16 (t, 6 Hz. 1 H). 4.84 
(d. 10 Hz, 2H), 4,46 (m, 1H). 4.04 (m, 1H). 3.80 (m, 2H). 3.26 (m, 1H), 2 89 (m. 3H), 2.08 (m, 2H), 1.88-1.43 (m, 
4H), 1.61 (s. 1H). 1.59 (s, 5H). FAB-MS: 519 (M+1). 

EXAMPLE 44 

N-f1(R)-f(2.3-dihydrosptrof1H-indene-1.4'-piperidinl-V-yl)carbonyl1-2-(5W2'-chiQrothiophenelmethy^^ 
2-amina-2-methylpropanamid8 

[0132] 

Step A : f 1 (RH(2.3-dihydrospirof 1 H-indene-1 .4'-piperidin1-1 '-yncartx3nvll-2-(5'-r2'-chlorothiophene1methyloxy) 
elhyil carbamic acid 1.1-dimethylethvl ester 

Prepared from 2-chloro-(5<hloromethyl)-thiophene by the procedure described in Example 40, Step A. 
1H NMR (200 MHz. CDCIa mixture of conformers): 7.20-6.93 (m. 4H), 6.77 (s, 2H). 5.57 (m. 1H). 4.90 (m. 1H), 
4.60 (m, 3H), 3.97 (m, 1 H), 3.64 (m, 2H), 3.22 (m. 1 H), 2.89 (m. 3H). 2.08 (m. 1 H). 1 .82-1 .40 (m, 4H), 1 .44 (br. s. 9H). 

Step 8 : N-f 1 (RH(2.3-dihydrospifof 1 H-indene-1 .4'-piperidin1-1 '-vncarbonvn-2-(5'-f2'-chlorothiophenelmethytoxy) 
ethvll-2-amino-2-methylpropanamide 

Prepared from the intermediate obtained from this Example, Step A by the procedure described in Example 
26, Step B and Step C (using EDC instead of DCC). The crude product was purified by Prep TLC (methylene 
chloride/methanol/ammonium hydroxide= 10/1/0.1) to give free base. 

1H NMR (400 MHz. CD3OD mixture of conformers): 7.19-7.10 (m. 4H). 6.98-6.85 (m, 2H). 5.14 (t. 6 Hz. 1H). 4.67 
(s. 1H), 4,62 (s, 1H), 4.47 (m, 1H), 4.04 (m. 1H). 3.72 (m, 2H), 3,27 (m, 1H), 2.93 (m, 3). 2.13 (m. 2 ). 1,93-1.28 
(m, 4H), 1.57 (s. 3/2H), 1,55 (s. 3^H). 1.53 (s. 3H). FAB-MS: 490 (M+1). 

EXAMPLE 45 

N-f1(R)-f(2.3-dihvdrospirof1 H-indene-1. 4'-piperidin]-V-vl)carbonvl]-2-(1'-naphthalenemethyloxv)ethvH-2-amino- 
2-methylpropanamide hydrochloride 

[0133] 

Step A - f1(RH(2.3-dihvdfospiroM H-indene-1 .4'-piperidin1-1WI)cartx)nyil-2-(1'-naphthalenemethyloxv)ethyncar- 
bamic acid 1.1-dimethylethyl ester 

Prepared from 1 -chtoromethytnaphthalene by the procedure described in Example 40, Step A. 
iH NMR (400 MHz. CDCI3 mixture of conformers): 8.10 (m, 1H), 7.82 (m. 2H). 7.56-7.38 (m. 4H), 7.17-7.01 (m. 3 
1/2H), 6.22 (d, 7 Hz. 1/2H). 5.60 (m, 1H). 5.14 (s, 1 H). 5.03-4.83 (m, 2H). 4.75 (m, 1H). 3.88-3.62 (m, 3H), 3.08-2.58 
(m. 4H), 1.98-1.10 (m, 6H), 1.42 (s. 9H). 
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Step B : N-f1 (R)-f(2.3-dihvdrospirof1 H-indene-1 .4''piperidin1- V-vncarbonvll-2-(1 '-naphthalenemethvloxv)ethvn- 
2-annino-2-methvlpropanamide hydrochloride 

Prepared from the tntermediate obtained from this Example. Step A (180 mg, 0.34 mmole) by the procedure 
described in Example 26. Step B and Step C (using EDC Instead of DCC) to give 117 mg (64%) of th till com- 
pound. 

NMR (400 MHz, CD3OD mixture of contomners): 8.14 (m. 1 H). 7 88 (m. 2 H). 7,50 (m. 4 H). 7.11 (m, 3 1/2 H). 
6.36 (d, 7 Hz. 1/2 H). 5.11 (1, 6 Hz. 1/2 H), 5.03 (d, 12 Hz, 1 H). 5.02 (s. 1 H). 4.96 (d, 12 Hz. 1 H), 4.37 (m, 1 H). 
3.88-3.77 (m. 3 H). 3.19-2.67 (m. 4 H). 1.96 (m. 2H), 1.78-1,18 (m. 4 H), 1.59 (s. 3/2 H). 1.58 (s. 3/2 H), 1.55 (s. 
3/2 H), 1.53 (s. 3/2 H). FAB-MS: 500 (M+1). 

EXAMPLE 46 

N-f1(RHf2.3-dihvdrospirof1 H-indene-1 .4'-pipertdin1-1'-vncarbonvn-1-phenvlmethvl|-2-amino-2-methvlpropanamide 
hydrochloride 

[0134] 

Step A : f1(R)-|(2.3-dihvdrospirof1 H-indene-1. 4'-piperidinl-V-yl)carbonyl1-1-phenvlmethvll carbamic acid 1.1- 
dimethylethvl ester 

Prepared from t-butyloxycarbonyl-(D)-phenylglycine (251 mg. 1 .0 mmole) by the procedure described In Ex- 
ample 38, Step B to give 364 mg (84%) of the title compound. 

iH NMR (400 MHz. CDCI3 mixture of conformers): 7.43-7.25 (m. 5H), 7.17-7.07 (m. 3 1/2H). 6.69 (d. 6 Hz, 1/2H). 
6.15 (d. 7 Hz. 1H). 5.62 (d. 8 Hz, 1/2H). 5.57 (d. 8 Hz. 1/2H). 4.64 (m, 1H). 3.82 (m, 1H). 3.15 (td. 12. 2 Hz. 1/2H). 
2.83 (m. 3 1/2H). 2.00-1.48 (m. 5H). 1.40 (s. 9H), 1.10 (d. 13 Hz, 1/2H), 0.66 (td, 13,4 Hz, 1/2H). 

Step B : N-f 1 (R)-f(2,3-dihydrospiroM H-indene-1 .4'-plperidinM '-vncarbonvll-l -phenylmethvl1-2-amino-2-methvl- 
propanamide hydrochloride 

Prepared from the intermediate obtained from this Example, Step A (364 mg, 0.84 mmole) by the procedure 
described in Example 26. Step B and Step C (using EDC instead of DCC) to give 270 (75%) of the title compound 
iH NMR (400 MHz, CDaOD mixture of conformers): 7.52-7.37 (m. 5H), 7.17-7.04 (m, 3 1/2H). 6.69 (m 1/2H). 5.95 
(m, 1H). 4.54 (m. 1H), 3.84 (m, 1H), 3.29 (m. 1/2H), 2.94-2.82 (m, 3 1/2H), 2.09-1.80 (m. 3H). 1.66 (s, 1H). 1.65 
(s. 2H), 1.55 (s. 1H), 1.53 (s, 2H), 1.50 (m, 2H). 1.12 (m, 1/2H). 0.71 (td, 13, 4 Hz. 1/2H). FAB-MS: 406 (M+1). 

EXAMPLE 47 

N-f1(R)-f(2.3-dihvdrQsplrof1H-indene-1.4'-piperidin1-V-yl)carbonvll-2-(cvclopropvlmethvloxy)ethvl1-2-amino-2-me- 
thylpropanamide hydrochloride 

[0135] 

Step A : [1 (R)-f(2.3-dihvdrospiro|1 H-indene-1 .4'-piperidin|-1'-yl)carbonvll-2-(cvclopropvlmethvloxv)ethvll carbamic 
acid 1.1 -dimethylethyl ester 

Prepared from cyclopropylmethyl bromide by the procedure described in Example 40. Step A. 
iH NMR (400 MHz. CDCI3 mixture of confomners): 7.21-7.04 (m, 4H), 5.52 (t. 9 Hz. 1H). 4.86 (m. 1H). 4,60 (m. 
1H), 4.07 (m, 1H). 3.61 (m 1H). 3.54 (t. 7 Hz, 1H). 3.27 (m. 3H), 2.92 (t. 7 Hz. 2H). 2.86 (m. IN). 2.08 (m. 2H). 
1.92-1.75 (m. 2H). 1.57 (d, 13 Hz. 2H), 1.43 (s, 9/2H), 1,41 (9/2H), 0 98 (m. 1H), 0.47 (m, 2H). 0.16 (m, 2H) 

Step B N-fl (R)-f(2.3-dihydrospirof 1 H-indene-1 .4'-piperidinM'-yl)carbonyll-2-(cvclopropvlmethvloxy)ethvn-2-ami- 
no-2-methylpropanamlde hydrochloride 

Prepared from the intermediate obtained from this Example. Step A (1 96 mg, 0.447 mmole) by the procedure 
in Example 26. Step B and Step C (using EDC instead of DCC) to give 142 mg (71%) of the title compound. 
^H NMR (400 MHz, CD3OD mixture of conformers): 7.20-7.09 (m. 4H). 5.14 (m. 1H). 4.49 (m. 1H). 4.10 (m. IH). 
3.70 (m. 2H), 3.40-3.31 (m, 3H). 2.94 (t. 7 Hz. 3H). 2.15 (m, 2H). 1.93 (td. 13, 4 Hz, IH), 1.76 (m, IH), 1.65-1.56 
(m. 2H), 1.63 (s, 3/2H). 1.61 (s, 3/2H). 1.59 (s. 3H). 1.04 (m. IH). 0.51 (d, 8 Hz. 2H), 0.21 (m, 2H). 
FAB-MS: 41 4 (M+1). 
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EXAMPLE 48 

N-F1 (R)-|(2.3-dihvdrospirof1 H-indene-l ,4'-piperidin1-1'-vl)carbonvl1-2-f 1 H-indol-3-vl)Qthvl1-2(S)-arnino- 
(2-hvdroxvmethvl)pfopanamide 

5 

[0136] 

Step A : Methyl (2R. 4S)'2-t-butvl-3-formvl-oxazolidine-4-methvl'4'carboxvHc acid 

Prepared from (1)-serine methyl ester hydrochloride by the procedure described in Tetrahedron Lett. 1984, 
10 25, 2545 to give the title compound. 

NMR(200MHz. CD3OD. 11 mixture of conformers): 8.43 (s. 1/2H). 8.30 (s. 1/2H). 5.23(s. 1/2H), 4.88 (s. I^H). 
4.63 (d. 9 Hz. 1/2H). 4.25 (d. 9 Hz, 1/2H), 3.74 (s, 3/2H). 3.71 (s. 3/2H). 3.57 (d, 9 Hz. 1H), 1 65 (s. 3/2H), 1.63 
(s, 3/2H), .98(s. 4H). .85 (s. 5H). FAB-MS calculated for C,iH,9N04 229; found 230 (M+H). 

15 Step B : (2R. 4S)-2-t-butvl-3-formvl-oxazolldine-4-melhvl-4-carboxvlic acid 

A solution of 37 mg of lithium hydroxide in 5 ml water was added to a room temperature sotutton of 160 mg 
of the intermediate prepared in this Example, Step A in 10 ml of 1:1 THF-methanoI and stirred for 16 hours. The 
organic solvents were removed under vacuum and the residue was partitioned between 100 ml ethyl ether and 
20 ml of 1 N NaHS04 (aq). The organic layer was dried over anhydrous magnesium sulfate, filtered and concen- 

20 trated to give 129.6 mg (86%) of the title compound. 

iH NMR(200 MHz, CD3OD. 3:2 mixture of conformers): 8.44 (s. .4H), 8.31 (s, ,6H), 5.22 (s, .6H), 5.02 (s. .4H). 
4.62 (d. 9 Hz. .6H). 4.32 (d, 9 Hz, .4H). 3.82 (d. 9 Hz. 4H). 3.67 (d, 9 Hz, .6H); 1.69 (s. l.BH). 1.66 (s,1.2H), 1.02 
(s. 3.5H). .91 (s. 5.5H). FAB-MS calculated for 215; found 215.9 (M+H). 

2S Step C : N-f 1 (RHf2.3-dihvdrDSpirof 1 H-indene-1 .4'-piperidinM '-vncarbonvn-2-(1 H-indol-3-vnethvll-2(S)-amino- 

(2-hvdroxvmelhvnprDpanamide 

Isobutylchtorofonmate and trtethylamine were added to a 0°C solution of the intermediate prepared in this 
Example. Step B in CH2CI2, stirred for 2 hours and then added to a solution of 39.2 mg of the intermediate obtained 
from Example 20. Step B in CH2CI2. After 10 minutes the solution was poured into 50 ml of ethyl ether and washed 

30 sequentially with 1 N NaHS04 (aq), water, saturated aqueous NaHC03 and brine. The organic phase was dried 

over anhydrous MgS04, filtered and concentrated. The compound was purified by MPLC (silica gel. 50% to 100% 
ethyl acetate in hexane. linear gradient over 750 ml) to give 20.9 mg (35%) of the desired intermediate. This 
material was dissolved in 1 ml methanol, treated with 1 ml concentrated aqueous HCl and refluxed for 15 minutes. 
The solution was cooled to room temperature and the solvents were removed under vacuum. Purification by flash 

3S chronnatography (silica gel, eluting with MeOH, NH40H(aq.), CH2CI2) to afford 1 1 .2 mg (68%) of the title compound. 

1H NMR (200 MHz. CD3OD. 1:1 mixture of conformers): .12 (m. 1/2H), .83 (m. 1H). 1.18 (s. 1H), 1.21 (m, 1H), 
1.24 (s, 2H). 1.5-1.8 (m. 1H), 2.35-2.85 (m, 3.5H). 2.98 (m, .5H). 3.19 (t. 8 Hz, 2H). 338 (m, 1H). 3.65 (m. 1H), 
3.8 (m. 1H). 4.25-4.4 (m, 1H), 5.15-5.3 (m. 1H). 6.61 (d, 6 Hz. 1H), 7-7.2 (m, 6H), 7.37 (m, 1H). 7.56 (d. 7 Hz, 
1/2H). 7.80 (d. 7 Hz, 1/2H). FAB-MS calculated for C28H34N4O3 474; found 475.7 (M+H). Microanalysis calculated 

40 tor C28H34N403. 8/10 H2O C 68.91, H 7.15, N 11.48; found C 69.01. H 7.27. N 11.20. 

EXAMPLE 49 

N-f1(R)-f(2.3-dihvdrospirof1 H-indene-1. 4'-piperidin1-1'-vncarbonvl1-2-(1H-indol-3-vl)ethvl1-3(R)-am(no- 
45 O-hydroxymethyHbutanamide trifluoroacetate 

[0137] 

Step A : f(2R,4R)-2-t-butvl-3-formvl-4-methvl-oxazolidin-4-vnacetic acid 

so To a O^C solution of 2.37 g of the intermediate prepared in Example 48, Step B in 55 ml methylene chloride 

was added 1 .57 ml of isobutylchloroformate and 1.69 ml triethylamine. After stirring for 2 hours, the solution was 
added to a 0°C etheral solution of diazomethane and the solution was stirred for 16 hours while gradually warming 
to room temperature. The solution was concentrated under reduced pressure and the residue was dissolved in 50 
ml methanol. This solution was irradiated by a 250 watt ultra-violet lamp for 4 hours and then concentrated under 

55 vacuum. Purification by flash chromatography (silica gel. 1 :2 ethyl acetate/hexane) t afford 1 .1 1 g (63%) of this 

intermediate. This methyl ester was hydrolyzed by the procedur given in Example 63, Step B to give 1 .04 g (99%) 
of the title compound. 

^H NMR (200 MHz, CDCI3, 1:1 mixtur of conlomners): .97 (s, 4.5H). .99 (s. 4.5H). 1.58 (s. 1.5H). 1.59 (s. 1.5H). 
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2.64 (d. 5 Hz,.5H). 272 (d. 6 Hz. 5H), 2.92 (d. 16 Hz..5H). 3.39 (d, 16 Hz. .5H), 3.62 (d. 9 Hz. .5H). 3.90 (d. 9 Hz. . 
5H), 4-4.25 (m, 1 H). 4.88 (b s, 1H), 4.96 (s. .5H), 5.10 (s, .5H). 8.32 (s. .5H). 8.44 (s. .5H). FAB-MS calculated tor 
C„H,9N04 292; found 292.9 (M+H) 

5 Step B : N-f1 (R)-[(2.3-dihvdrospiro[1 H-indene-1 .4'-prperidinM'-vl)carbonvl|-2-(1 H-indol'3-vl)ethvl1-3{R)-amino- 

(3-hydroxymethyl)butanamidetrffluoroacetate 

EDC was added to a C^C solution containing 43 mg of the intermediate prepared in tliis Example, Step A, 81 
mg of the intermediate obtained from Example 20. Step B and HOBt in 2.5 ml CH2CI2. The solution was stirred 
for 48 hours while gradually warming to room temperature and then poured into 150 ml of ethyl acetate and washed 

70 sequentially with 1 N NaHS04 (aq.). water, saturated aqueous NaHC03 and brine. The organic phase was dried 

over anhydrous MgS04 and then filtered and concentrated. Purified by MPLC (20 X 150 nam silica gel. 60-100% 
ethyl acetate In hexanes, linear gradient over 750 ml) to afford 79.7 mg of the desired Intermediate. This material 
was dissolved in 13.5 ml of methanol, diluted with 13.5 ml 6N aqueous HCI and then stirred for 24 hours. The 
methanol was removed under vacuum and the solution was diluted with 300 ml of water and then stirred for 24 

IS hours. The solvent was renrraved under vacuum and the material was purified by reversed-phase MPLC (C8, 10 

X 240 mm. 25-1 00% methanol in water, . 1% TFA) to afford 49.5 mg (61 %) of the title compound. 
iHNMR(400MHz.CD3OD, 1:1 mixture of conformers): .12 (dt. 13, 4 Hz. 1H). .84 (dd. 13. 2 Hz, 1/2H), .98 (dt. 13. 
4 Hz, 1/2H). 1.22 (m, 1H). 1.32 (s. 3H). 1.36-1.75 (m, 1H). 1.8-1.95 (m. 2H), 2.5-2.83 (m, 5H). 3.01 (dt. 13, 2 Hz. 
1/2H). 3 15-3.34 (m, 2H). 3.47-3.60 (m. 1.5H). 3.68-3.78 (m. 1H ), 4.31 (m, 1H), 5.18-5.28 (m. 1H). 6.60 (d, 7 Hz. 

20 1/2H). 7 0-7.14 (m. 5.5H), 7.18 (s. 1 H). 7.36 (d, 8 Hz, 1/2H). 7.40 (d. B Hz. 1/2H), 7 55 (d, 8 Hz, 1/2H), 7.63 (d, 8 

Hz. 1/2H). FAB-MS calculated for C29H36N4O3 488; . found 489.9 (M+H). Microanalysis calculated for 
C31H37N4O6F3 .1.85 H2O C 58.64. H 6.30. N 882; Found C 58.70, H 5.93, N 8.49. 

EXAMPLE 50 

2S 

N-fl (RH(2.3-dihvdrospirof1 H-indene-1 ,4'-p(peridin1-1 '•vncarbonvl]-2-(1H-indol-3-vnelhvn-fr3rRl-r2(R)- 
hvdroxvlpropvnamino1-3-hvdroxvmethvnbutanamide trifluoroacetate 

[0138] A mixture of 211 mg of the compound prepared in Example 49, Step B. 166 mg of the intermediate obtained 
30 from Example 23. Step A, 144 mg of anhydrous sodium acetate and 44 mg sodium cyanoborohydride in 2 ml methanol 
was stirred for 16 hours. A 10 ml portion of 3N aqueous HCI was added and the solution was stirred for 5 hours. The 
solvents were removed under vacuum and the material was purified by reversed-phase MPLC (C8, 25 X 310 mm. 
eluting with 1 : 1 methanol/water, . 1 % TFA) to afford 51 .5 mg (22%) of the title compound. 

^H NMR(400 MHz. CD3OD, 1:1 mixture of conformers): .13 (dt, 13, 4 Hz, 1/2H). .85 (dd, 13, 2 Hz, 1/2H), .96 (dt, 13, 
35 4 Hz, 1/2H). 1.2-1.42 (m, 8H). 1.7-1 .95 (m, 2.5H), 2.55-2.88 (m. 7.5H). 2.95-3.25 (m. 2.5H), 3.5-3.70 (m, 3H). 3.98 (m, 
1H), 4.32-4.35 (m. 1H). 5.18-5.28 (m. 1H). 6.60 (d. 8 Hz. 1/2H). 7.0-7.15 (m. 6H), 7.18 (s, 1/2H), 7.36 (d. 8 Hz, 1/2H), 
7 40 (d. 8 Hz, 1/2H), 7.54 (d. 8 Hz. 1/2H), 7.63 (d. 8 Hz, 1/2H). FAB-MS calculated for C32H43N404 547; found 548,0 
(M+H). 

40 EXAMPLE 51 

N-f1fRVf(2.3-dihvdrospiro[1H-indene-1.4'-piperidln|-1'-vl)carfaonvll-2-(1H-indol-3-vnethvll-ff3(R>-f2fR). 
3-dihvdroxvlpropvllamtno]-3-hvdroxvmelhvl]butanamide trifluoroacetate 

45 [0139] A mixture of 35 mg of the compound prepared in Example 49, Step B. 38 mg of (R)-1 ,2-lsopropylideneglyc- 
eraldehyde, 24 mg of anhydrous sodium acetate and 4 mg sodium cyanoborohydride in 2 ml methanol was stirred for 
16 hours. A 4 ml portion of 3N aqueous HCI was added and the solution was stirred for 5 hours. The solvents were 
removed under vacuum and the material was purified by reversed-phase MPLC (C8, 10 X 240 mm. eluting with 3:7 
acetonitrile/waler, .1% TFA) to afford 2.2 mg (5.6%) of the title compound. 

so iH NMR(400 MHz, CDgOD. 1:1 mixture of conformers): .13 (dt. 13. 4 Hz, 1/2H). .8-1.02 (m, 2H). 1.2-1.45 (m, 5H). 
1.55-1.95 (m, 2.5H), 2.5-2.3 (m, 1H). 3.55-3.80 (m, 4H), 3.91 (m, 1H). 4.34 (m. 1H). 5.18-5.30 (m. 1H). 6.60 (d. 7 Hz. 
1/2H). 7.0-7.15 (m. 6H), 7.18 (s, 1/2H), 7.36 (d, 8 Hz, 1/2H). 7 40 (d, 8 Hz, 1/2H), 7.54 (d. 8 Hz. 1/2H), 7.62 (d. 8 Hz. 
1/2H). FAB-MS calculated for C32H42N4O5 562; found 563.9 (M+H). 

55 
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EXAMPLE 52 

N-f1(RVf (2.3-dihvdrospirof 1 H-indene-l .4*-piperidin1-1 '-vncarbonvll-2-(1 H-indol-3-vhethvll-2-(fl)-amino- 
(2-hvdfoxvmethvl)propanamide hydrochloride 

5 

[0140] 

Step A : Methyl (2S. 4R)-2-t-butvl-3-tormvl-oxazolidine-4-methvl-4-carboxvltc acid 

Prepared from (D)-serine methyl ester by the procedure described in Example 48, Step A. 
10 iHNMR(200MHz.CD3OD.1:1 mixtureof conformers)- 8 43(s, 1/2H). 8.30 (s. 1/2H),523(s. 1/2H). 4.88 (s. 1/2H), 

4.63 (d. 9 Hz, 1/2H). 4.25 (d. 9 Hz, 1/2H). 3.74 (s, 3/2H), 3.71 (s, 3/2H), 3.57 (d. 9 Hz. 1H). 1.65 (s. 3/2H). 1.63 
(s. 3/2H). .98(8. 4H). .65 (s. 5H). 

Step B : f2S. 4R)-2't-butvl-3-formyl-oxazolidine-4-methvl-4'carboxvlic acid 
IS The title compound (2.36 g, 84%) was prepared from 2.97 g of the intermediate prepared in this Example, 

Step A according to the procedure described in Example 48, Step B. 

1H NMR(200 MHz, CD3OD, 3:2 mixture of conformers). 8.44 (s, .4H), 8.31 (s, .6H), 5.22 (s. .6H), 5.02 (s, .4H), 
4.62 (d, 9 Hz. .6H). 4,32 (d, 9 Hz. .4H). 3.82 (d, 9 Hz. .4H), 3.67 (d, 9 Hz. .6H), 1.69 (s. 1.8H), 1,66 (s, 1.2H), 1.02 
(s, 3.5H). .91 (s, 5.5H). FAB-MS calculated for C10H17NO4 215; found 216 (M+H). 

20 

Step C : 1'-f2(R)-amino-3-(1H'tndol-3-vl)-1-oxopropyl1-2.3-dihydrDSpiroriH'indene-1.4'-piperidene] hydrochloride 
To the intermediate obtained from Example 20, Step B, was added hydrogen chloride in ether at room tem- 
perature. After concentration, the title compound was obtained. 

2S Step 0 : N-f 1(R)-r(2. 3-dlhydrospirof 1 H-indene-1 .4'-p(peridinM '-vl>carbonvl1'2-(1 H-indol-3-vi^ethvn-2-f R>-amino> 

(2-hvdrDXvmethvl)propanamide hydrochloride 

EDC was added to a room temperature solution containing 340 mg of the intermediate prepared in this Ex- 
ample, Step B. 536 mg of the intermediate obtained from this Example, Step C. NMM and HOBt in 15 ml of 3:1 
CHgClg/THF. The solution was stirred for 16 hours while gradually warming to room temperature and then poured 

30 into 700 ml of ethyl acetate and washed sequentially with saturated aqueous NaHC03 and brine. The organic 

phase was dried over anhydrous MgS04 and then filtered and concentrated. Purified by flash chromatography (25 
X 150 mm silica gel, 70% ethyl acetate in CH2CI2) to afford 312.5 mg (42%) of the desired intermediate. This 
material was dissolved in 10 ml of methanol, treated with 10 ml of concentrated aqueous HCI and then refluxed 
for 1/2 hour. The solvents were removed under vacuum and the material was purified by flash chromatography 

35 (silica gel, 25 X 150 mm, methanol, NH4OH (aq.). CHgCy to afford 174.4 mg (67%) of the intermediate. This 

material was dissolved in 1 ml methanol, treated with 2 ml of 1.3N aqueous HCI followed by concentration under 
reduced pressure to afford the title compound. 

iH NMR(400 MHz, CD3OD. 1:1 mixture of conformers): .22 (dt, 13, 4 Hz, 1/2H), .89 (t. 7 Hz. 1/2H). 1.01 (dt. 13. 
4 Hz, 1/2H), 1.2-1.3 (m. 1H), 1.4 (m, 1/2H), 1.43 (s. 1.5H), 1 53 (s, 2H), 1.66 (dt. 13, 4 Hz. 1/2H). 1.76-1.96 (m. 
40 2H), 2.6-2.85 (m. 3,5H), 3.04 (dt, 13. 3 Hz. 1/2H). 3.15-3.34 (m, 2H), 3.69-3.79 (m, 2H). 3.95 (m, 1H). 4.39 (m, 

1H). 5.25 (m. 1H). 6.64 (d. 7 Hz. 1/2H). 7.0-7.15 (m. 6H), 7.19 (s, 1/2H), 7.36 (d, 8 Hz, 1/2H). 7.41 (d. 8 Hz. 1/2H), 
7.54 (d. 8 Hz, 1/2H), 7.63 (d, 8 Hz, 1/2H), 8.33 (d. 7 Hz. 1/2H). FAB-MS calculated for C2BH34N4O3 474; found 
475.7 M+H). 

45 EXAMPLE 53 

N-ri (R)-f(2.3-dihvdrospirofl H-indene-1 .4'-piperidinl-1 '-yncarbonvll-2-(1 H-indol-3-vnethvll-ff2(R).3-dihvdroxvlpropvll 
aminol-2-hvdroxvmethvllpropanamide trifluoroacetate 

so [0141] The title compound (10 mg, 29%) was prepared from 24 mg of the intermediate obtained in Example 52, Step 
D according to the procedure described in Example 51 . 

iH NMR(400 MHz, CD3OD, 1 :1 mixture of confomners)' .27 (dt. 13, 4 Hz, 1/2H), .92 (m. 1/2H). 1,04 (dt, 13, 4 Hz, 1/2H), 
1.3 (m. 1H). 1.4-1.6 (m, 1H). 1.46 (s, 1.5H). 1.57 (s. 1.5H), 1.7-1.95 (m, 2H), 2.65-3.34 (m, 8H). 3.5-4,0 (m. 7H), 4.36 
(m, 1H), 5.27 (m, 1H). 6.65 (d. 8 Hz. 1/2H), 7.0-7.13 (m, 6H), 7.19 (s. 1/2H). 7.36 (d. 8 Hz. 1/2H), 7,40 (d, 8 Hz, 1/2H), 
55 7.55 (d. 8 Hz. 1/2H). 7.63 (d, 8 Hz. 1/2H). FAB-MS calculated for C31H30N4O5 548; found 549.9 (M+H). 
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EXAMPLE 54 

N-f1(R)-[f2.3Hjihvdrospiro[1H-indene0.4'-piperidin1-r-vl)carbonvl]-2-f1H-m^^ 
carboxamide 

5 

[0142] DicyclohexytearbcxJiimide was added to a 0"C mixture olquinuclidin0-3-cartx>x^^^ Chem. Soc. Chem, 

Commun. 1991, 760), the intermediate obtained from Example 52. Step C, HOBt and NMM in 2 ml 1:1 THF/CH2CI2. 
The solulbn was stirred for 16 hours while gradually warming to room temperature. The solvents were renrraved under 
vacuum and the residue was dissolved in 2 ml CH2CI2 and then filtered through Celite. The compound was purified by 
10 flash chronnatography (20 X 40 mm. silica gel, methanol, NH4OH (aq.). CH2CI2) to provide the title compound, 

NMR (200 MHz. CD3OD): .2 (m. 1/2 )..8-2.2 (m, 10.5H), 2.-3.8 (m, 13H). 3.35 (m. 1H), 5.26 (m, 1H), 6.6 (m. 1H). 
7.0-7.2 (m, 6H), 5.38 (m, 1H). 7.55 (d. 7 Hz. 1/2H). 7.63 (d, 8 Hz. 1/2H). FAB-MS calculated for C32H38N4O2 510; found 
511,9 (M+H). 

15 EXAMPLE 55 

N-[1(R.S)-r(2.3-dihvdrospirof1H-indene-1,4'-piperidin]'r-vl)-cafbonvn-2-(5-fluoro-1 H-indol-3-vnethvll-2-amfno- 
2-methvlpropanamide hydrochloride 

20 [01431 

Step A : f1(R■S)•f(2.3-dihvd^ospiro^1H-lndene-1.4'-p^pe^idin^r-vl)•carbonvn•2-f5-fluoro-1H-indol-3-vnethvl1 car- 
bamic acid IJ-dimethylethyl ester 

To a room temperature solution of 1 g of 5-fluoro-(d,1Hryptophan in 90 ml 3:1 THF/water was added 1.5 g 

2S sodium bicarbonate and 6.2 ml of t-butyldicarbonate. After stirring for 3 days, the THF was stripped off and the 

mixture was poured into 500 ml of .1 N aqueous sodium hydroxide. This solution was washed 3 times with hexanes. 
acidified with 1 N NaHS04 (aq.) and then extracted with ethyl acetate. The organic layer was dried over anhydrous 
MgS04, firtered and concentrated to afford 1 .5 g (1 00%) of the desired intermediate. To a room temperature solution 
of 520 mg of this compound in 15 ml 3:1 CHgCla/THF was added 397 mg of 3,4-dihydrospiro[1H-indene-1.4'- 

30 piperidine] hydrochloride. EDC, HOBT. and NMM. This solution vras stirred for 16 hours and then poured into 700 

ml ethyl acetate and washed sequentially with saturated aqueous NaHCOs and brine. The organic phase was 
dried over anhydrous MgS04. filtered and concentrated. The material was purified by flash chronnatography (25 
X 150 mm. silica gel. 40% ethyl acetate in hexanes) to provide 650 mg (82%) of the title compound. 
iH NMR (200 MHz, CDCIg): .46 (dt, 13. 4 Hz. 1/2H). 1,0-1.35 (m. 2.5H). 1.45 (s. 9H), 1.6-1.95 (m. 3H), 2.5-2.75 

35 (m. 1H), 2.82 (t. 8 Hz, 2H), 2.B9-3.05 (m. 1H). 3,14 (t, 8 Hz. 2H), 3.66 (m, IH). 4.47 (m,1H), 4.95 (m. 1H), 5.58 (m. 

1H).6.65(m, 1/2H). 6.89-7,4 (m.7.5H). 8.1 9 (m, 1H), FAB-MS calculated for C29H34N3O3F 491; found 492.8 (M-hH). 

Step B : N-f 1 fR.S)-[f2.3-dihvdrospiro[1 H-indene-1 .4'-piperidin1-1 '-vncarbonvl1-2-(5-fluoro-1 H-indol-3-vnethvn- 
2-amino-2-methy[propanamide hydrochloride 

40 A solution of 299 mg of the Intermediate obtained from this Example, Step A in 5 ml 1:1 TFA/CH2CI2 was 

stirred for 1 hour. The solution was concentrated under vacuum and azeotroped 2 times from toluene. The residue 
was dissolved in 10 ml CH2CI2 and cooled to 0*C. EDC, HOBt. NMM and 185 mg of t-butyloxycarbonyl-a-methy- 
lalanine were added and the solution was stirred for 16 hours while gradually warming to room temperature. The 
solution was poured into 300 ml of ethyl acetate and washed sequentially with 1 N NaHS04 (aq.), water, saturated 

45 NaHC03 (aq.) and brine. The organic phase was dried over anhydrous MgS04. filtered and concentrated. The 

material was purified by flash chromatography (25 X 150 mm. silica gel. 60% ethyl acetate in hexanes) to provide 
354 mg (100%) of the desired intermediate. A solution of this material in 10 ml methanol was treated with 10 ml 
concentrated aqueous HCI and stirred tor 1 hour. The solution was concentrated to give 325 mg (100%) of the title 
compound. 

so 1H NMR (200 MHz. CD3OD): .28 (dl, 14, 4 Hz. 1/2H). 1.05 (m. 1H), 1.3 (m, IH). 1.4-1.67 (m. 7H), 1.7-1.95 (m, 

2.5H), 2.6-2,88 (m, 3.5H). 3.0-3,35 (m, 2,5H). 3.76 (m, 1H), 4.45 (m, IH). 5.2 (m.lH). 6.64 (d. 7 Hz, 1/2H), 6,89 
(dt, 9. 3 Hz, IH). 7.05-7.4 (m. 6.5H). FAB-MS calculated for C28H33N4O2F 476; found 477.7'M+H). 
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EXAMPLE 56 

N4l(RV[(2.3Kiihvdrospirof1H-indene-1.4'-piperidinl'1'-vncarbonvi1-2-fphenvimethvloxv^ thyll-N'-rS-^RVoiperidinvll 
urea trifiuoroacetate 

s 

[0144] Isobutylchloroformate was added to a solutbn of t-butyIoxycarbonyl-(D)-nipecottc acid and trielhylamine in 5 
ml acetone. After stirring for 1/2 hour, a solution of 280 mg of sodiunn azida in 1 ml water was added and stirred an 
additional 1/2 hour. The solution was poured into 100 ml ethyl ether and washed with water. The organic phase was 
dried over MgS04, filtered, concentrated and azeotroped twice from toluene. The residue was dissolved in 5 ml toluene 

JO and the solution was heated to 90*C for 1/2 hour and then cooled to room temperature. A solution prepared by stirring 
167 mg of the Intermediate obtained from Example 63, step A in 2 mM:1 TFA/CH2CI2 for 1/2 hour, then azeotroping 
from toluene and redissolving in 1 ml CH2CI2 and .05 ml triethylamine was added to the toluene solution. After 15 
minutes, the solution was poured into 100 ml ether and washed with IN NaHS04 (aq.) followed by water. The organic 
phase was dried over anhydrous MgS04, filtered and concentrated. The material was purified by MPLC (20 X 1 50 mm. 

IS silica gel. 0-10% methanol In CH2CI2, linear gradient over 500 ml) to give 162 mg (85%) of the desired Intermediate. 
A solution of 180 mg of this material in 10 ml 1:1 TFA/CH2CI2 was stirred for 1/2 hour and then concentrated and 
azeotroped from toluene to give 176 mg (96%) of the title compound. 

1H NMR (400 MHz, CD3OD): 1.45-2.1 (m. 10 ), 2.85-3.01 (m. 5H). 3 2-3.4 (m. 3H). 3.62-3.73 (m. 2.5H). 3.83 (m, 1H). 
4.01 (bt, 8 Hz. 1 H), 4,47-4.57 (m, 3H). 4.98 (m. 1H), 6.67 (d. 8 Hz, 1/2H). 7.05-7.2 (m. 4H), 7.29-7.4 (m. 4.5H). FAB- 
20 MS calculated for C29H38N4O3 490; found 491 .8 M+H). 

EXAMPLE 57 

N-f 1 (R)-f (2.3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-1 '-vncarbonvll-2-(phenvlmethvloxv)ethvl1-N'-(2-amino-2-methvl) 
25 propyl urea trifiuoroacetate 

[0145] Prepared from the intermediate obtained from the Example 63, Step A and 3-t-butyioxycarbonylamino-3-meth- 
ylbutanoic acid by the procedure described in Example 56 to give the title compound. 

iH NMR (200 MHz, CD3OD): 1.29 (s. 2H), 1.30 (s, 3H), 1.39 (s. 3H), 1.45-1.68 (m, 3H). 1.75 (dt, 13, 4 Hz, 1/2H). 1.88 
30 (dt, 13, 4 Hz, 1/2H). 2.09 (m. 2H), 3.13-3.4 (m, 3H), 3.69 (m, 2H), 4.02 (t, 14 Hz, 1H), 4.48-4.59 (m, 3H). 5.0 (t. 5 Hz, 
1H), 6.77 (d, 8 Hz. 1/2H), 7.06-7,18 (m. 4H), 7.29-7.4 (m. 4.5H). FAB-MS calculated for C28H38N403 478; found 479.8 
(M+H). 

EXAMPLE 58 

35 

N-f1(RVf(2.3-dihvdrospirof1H-indene-1.4'-piperidin1-1^vncarbonvn-2-(phenvlmethvloxvlethvn-N'-(1 J-dim^^ 
2-amino)ethvl urea trifiuoroacetate 

[0146] A solution 60 mg of the intermediate obtained from Example 63, Step A In 2 ml 1:1 TFA/CH2CI2 was stirred 
40 for 1 hour then stripped and azeotroped from toluene. The residue was dissolved in 1 ml CH2CI2 and 1 8 \i\ triethylamine 
and then added to an acylattng solution that was prepared by stirring 25 mg of 1 -N-t-butyloxycarbonylamino-2-amino- 
2-methylpropane (EUR J. Biochem. 1985, 146, 9) and 21 .5 mg of carbonyldiimidazole in 2 ml CH2Cl2for 1 hour. The 
solution was stirred 16 hours and then poured into 100 ml of ether and washed sequentially with IN NaHS04 (aq.), 
water, saturated aqueous NaHC03 and brine The organic phase was washed with MgS04, filtered and concentrated. 
45 The material was purified by MPLC (20 X 1 50 mm, silica gel, 0-7.5% methanol in CH2CI2, linear gradient over 500 ml). 
A solution of this material in 5 ml 1 :1 TFA/CH2CI2 was stirred for 1/2 hour and then concentrated and azeotroped from 
toluene to give 11 .2 mg of the title compound. 

1H NMR (400 MHz. CD3OD): 1 25-1 41 (m. 6H), 1.45-168 (m, 3H), 1.76 (dt. 12. 4 Hz, 1/2H), 1.89 (dt. 12. 4 Hz. 1/2H). 
2.1 (m, 2H), 2.9 (m, 3H). 3.07 (dd. 13, 4 Hz. 1H). 3.16-3.35 (m. 2H), 3.62-3.71 (m, 2H), 4.0 (t, 13 Hz, 1H), 4.48-4.59 
so (m,3H). 4.95 (m. 1H). 6 77 (d, 8 Hz. 1/2H). 7.06-7.2 (m, 4H). 7.3-7.4 (m, 4.5H). 
FAB MS calculated for C28H38N403 478; found 479.9 (M+H). 
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EXAMPLE 59 

N-f1(R)-f(2.3-dihvdro-3-oxospirof1H-inden •1.4'-piperidin1-1'vn-caftonvl1-3-cvclohexvfpropvl1-2-arnino- 
2-methvlpropanamide trffluoroacetat 

5 

[0147] 

Step A : f 1 (RH(2.3-dihvdro-3-oxospiron H-indene-l .4*-pipertdinM '-vhcarbonvll-S-cvclohexvlpropvll carbamic acid 
1.1-dimethvlethvl ester 

10 A solution of 701 mg of intermediates obtained Irom Example 4, Step A in 10 ml 1 :1 TFA/CH2CI2 was stirred 

for 1 hour then stripped and azeotroped from toluene. This residue and 673 mg of the intermediate obtained from 
Example 38. Step A were used in the coupling procedure described in Example 20. Step A to afford 514 mg (46%) 
of the trtle compound. 

NMR (300 MHz. CDCy: ,75-.98 (m. 2H), 1.05-1.3 (m. 6H). 1.4 (s, 4H), 1,44 (s. 5H). 1.5-1.78 (m. 8H). 1.8-2,13 
^5 (m. 3H). 2.16-2.75 (m. 1H). 2.66 (s, 2H). 3.2 (dd. 22. 12 Hz. IN). 4.03 (bd. 12 Hz. 1H). 4.62 (m. 1H), 4.73 (bd. 12 

Hz, 1 H), 5.42 (bd, 6 Hz, 1 H). 7.37-7. 46 (m. 2H). 7.63 (t, 7 Hz, 1 H). 7 73 (m. 1 H). FAB-MS calculated for C2SH40N2O4 
468; found 469.6 (M+H). 

Step B : N-f1{R)-f(2.3-dihvdro-3-oxospifof1H-indene-1.4'-piperidinM'-vl)-carfaonvll-3-cvclohexvlpropvn-2-amino- 

20 2-methvlpropanamid9 trtfluoroacetate 

The title compound (277 mg, 99.9%) was prepared from 274 mg of the intermediate obtained from this Exam- 
ple, Step A according to the procedure described in Example 55. Step 6 with the exception that a 1 :1 TFA/CH2CI2 
mixture was used instead of a 1 :1 methanol/concentrated HCI (aq.) to remove the ^butytoxyca^bonyl group. 
1H NMR (300 MHz. CD3OD): 1.0 (m. 2H). 1.2-1.4 (m. 6H), 1.44 (s. 1H), 1.6-2.15 (m, 15H). 2.3 (m. 1H). 2.82 (s, 

2S 1H), 2-84 (s. 1H), 2.9 (m. 1H). 4.19 (d, 13 Hz. 1H), 4.69 (d, 13 Hz. 1H), 4.90 (m. 1H). 7.5 (m, IN), 7.67 (d. 7 Hz. 

1H). 7.7-7.8 (m. 1H). FAB-MS calculated for CgrH^gNaOa 453; found 454.5 (M+H). 

EXAMPLE 60 

30 N-[1(R)-f(2.3-dlhvdro-3(R.S)-hvdroxvspirof1 H-indene-1,4'-piperidin1-V-vl)carbonvn-3-cvclohexvlpropvll-2-amino- 
2-methvlpropanamide trrfiuoroacetate 

[0146] Sodium borohydride (14.5 mg) was added to a room temperature solution of 110.5 mg of the compound 
prepared in Example 59, Step B in 2 ml of methanol. After 3 hours, the solution was concentrated and the material 
3S was purified by flash chromatography (silica gel, methanol, NH4OH (aq.), CH2CI2) to afford 44.7 mg of the intermediate. 
A 0*^0 solution of this material in 1 ml CH2CI2 was treated with 7.6 ^1 of TFA and then concentrated to give 45 mg (41 %) 
of the title compound. 

iH NMR (400 MHz. CD3OD): .92 (m. 2H). 1.25-1.35 (m. 5H). 1.39 (s, 3H). 1.5 (m, 1H). 1.6-1.99 (m. 15H). 2.14 (dt, 12, 
4 Hz, I^H). 2.6 (m. 1H). 2.91 (m. 1H), 3.38 (dd, 10, 12 Hz, 1H), 4.05 (m. 1H), 4.5 (m, 1H), 4.86 (m, 1H). 5.24 (t. 6 Hz. 
40 1 H). 7.18 (m. 1 H), 7.26 (m, 2H), 7.38 (m. 1 H). FAB-MS calculated for C27H41N3O3 455; found 456.5 (M+H). 

EXAMPLE 61 

N-f1(S)>f(2.3-dihvdrc^piroflH-indene-1.4'-piperidin1-1wncarbonvn-2-f(1-methvlethvlthio)ethvn-2-amino- 
45 2-mBthvlpropanamide trifluoroacetate 

[0149] 

Step A : N-f 1 (S)'f(2.3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-l'vncarbonvn-2-f(1 -methvlethvlthio)ethvl] carbamic 

so acid 1.1 -dimethylethvl ester 

To a solution of 2 g of d-cysteine in 200 ml of 3:1 THF/water was added 2.73 g t-buty Id (carbonate and 2.9 g 
NaHC03. After stirring overnight, the THF was stripped off. the mixture was acidified with IN NaHS04 (aq.), and 
then extracted with 250 ml ethyl acetate. The organic phase was dried over MgS04, filtered and concentrated. 
This residue (417 mg) was dissolved in 5 ml THF and treated with 133 mg of 60% suspension of NaH in oil. 

S5 Isopropyl iodide (151 u1) and 2 ml DMF were added and the solution was stirr d 48 hours The solution was poured 

into 150 ml ether and then washed 5 times with water. The organic phase was dried over MgS04. filtered and 
concentrated. Purification by flash chromatography (silica gel, ethyl acetate/hexanes/acetic acid=1/1/0.02) afford- 
ed 235 mg (60%) of the desired intermediate. Alt f this material was subjected to the procedure described in 
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Example 20, Step A to afford 1 72 mg (44%) of th title compound. 

iH NMR (200 MHz. CDCy: 1.2-1.35 (m. 6H). 1.44 (s. 4.5H), 1.45 (s. 4.5H). 1.55-2.0 (m. 5H), 2.11 (t, 7 Hz. 2H). 
2.75-3.0 (m. 5H). 3.33 (m. 1H). 4.05 (m. 1H), 4.6 (m, 1H). 4.85 (m. 1H). 5.5 (m. 1H). 7.1-7.3 (m. 4H). FAB-MS 
calculated for C24H36N2O3S 432; found 433 (M+H). 

5 

Step B : N-f 1 (SH(2.3-dihvdrospiro[1 H-lndene-1 .4'-piperldin]-1 '-vncarbonvn-2-[(1 -methvlethvfthlo)ethvl1-2-amino- 
2-methvlpfopanamidetrifluoroacetate 

The title compound was prepared from 172 mg of the intermediate obtained In Step A and 121 mg of BOC-a- 
methylalanine according to the procedure described in Example 55, Step B, with the exception that 2 ml 1:1 TFA/ 
TO CH2CI2 was used instead of methanol/HCI (aq ) was used to renrK}ve the f-butyloxycarbonyl group. This afforded 

12.4 mg of the title compound. 

1H NMR (400 MHz. CD3OD): 1.25 (m, 6H), 1.6 (s. 8H), 1.66-2.0 (m. 2H), 2.14 (q. 8 Hz. 2H), 2.78-3.05 (m. 6H). 
3.38 (m. 1 H). 4.05 (m, 1 H), 4.5 (m, 1 H). 5.05 (t, 7 Hz. 1 H). 7.05-7.2 (m. 4H). FAB-MS calculated for C23H35N3O2S 
417; found 418.3 (M+H) 

IS 

EXAMPLE 62 

N-f1fS)-[(2.3-dihvdrospirof1H-indene-1.4'-piperidinl-1'-vl)carbonvl1-2-[(ethvfthio)ethvl1-2-amino- 
2-methvlpropanamide trifluoroacetate 

20 

[0150] 

Step A : N-f1(Sl-f(2.3-dihvdrospifof1H-indene-1.4'-piperidinM-vncarbonvll-2-|(ethvlthio)ethvl1 carbamic acid 1.1'- 
dimethylethyl ester 

2S The title compound was prepared from d-cysteine according to the procedure given in Example 61 , Step A 

with the exception that todoethane was used instead of 2-iodopropane. 

iH NMR (200 MHz, CDCI3. 1:1 mixture of conformers): 1.2-1.35 (m. 6H), 1.44 (s, 4.5H), 1.45 (s. 4.5H). 1,5-1.95 
(m, 4H). 2.11 (t, 7 Hz. 2H), 2.61 (t. 7 Hz, 1H), 2.7-3.0 (m. 5H), 3.33 (m. IH). 4.05 (m. 1H). 4.61 (m. 1H). 4.87 (m. 
1H). 5.51 (m. IH). 7.06-7.25 (m. 4H). 
30 FAB-MS calculated for C23H34N2O2S 418. found 41 9.2 (M+H). 

Step B : N-f 1 f S)-f(2.3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-1 '-vl)carbonvll-2-f(ethvlthio)ethvn-2-amino-2-methvl- 
propanamide trifluoroacetate 

The title compound was prepared from the intemnediate obtained in this Example, Step A and 95 mg of BOC- 
3S a-methylalanine according to the procedure described in Example 55. Step B. 

^H NMR (400 MHz. CD3OD): 1.26 (m. 6H). 1.5-1.95 (m. 10H), 2.14 (q, 7 Hz. 2H). 2.75-3.05 (m, 5H). 3.38 (m, IH), 
4.05 (m, IH). 4.5 (m. IH). 5.07 (t. 6 Hz, IH). 7.05-7.2 (m, 4H). FAB-MS calculated for C22H33N3O2S 403; found 
403.1 (M+H). 

40 EXAMPLE 63 

Preparation of N-|1(B)'f(2.3-dihydrospirof1H-indene-1.4'-piperidin1-1VI)carbonvl]-2-(phenvlmethyloxy)ethvn-2-amino- 
2-methvlpropanamide hydrochloride 

4S [01 SI] 

step A : N-f 1 (B)-[(2.3-dihvdrospiro[1 H-indene-1 .4'-piperidin1-1 '-vllcarbonvl]-2-(phenvlm6thvloxy)ethvllcarbamic 
acid l.l-dimethylethyl ester 

A mixture of commercial N-f-Boc-Obenzyl-D-serine (160 mg . 0.54 mmoles), 1 .3-dicycloheylcarbodiimide (118 

so mg; 0.57 mmoles), 1-hydroxybenzotriazole (77 mg; 0.57 mmoles), iriethylamine (80 X; 58 mg; 0.58 mmole), 2,3^i- 

hydrospiro(1 H-indene-1, 4'-piperidine) hydrochloride (Example 1, Step A; 128 mg; 0.57 mmoles). and 3 mL chlo- 
roform was stirred over night under a nitrogen atmosphere. After filtration, the entire reaction mixture was applied 
to four 20x20cm x 1 .000^ silica gel GF plates and developed with 2:3 hexane: ethyl acetate. After isolation of the 
desired band, extraction with ethyl acetate afforded 224 mg (89%) of the title compound. Calc for C2BH3eN204: 

55 MW=464.6; found m/e = (m+ 1 ) 465.6. 

St pB : r-ff2(B)-amino-l-oxo-3-{phenvlm thvtoxv)1propvll-2.3-dihvdrospiroll H-indene-1 .4'-prperidinel 

The compound from Step A above (203 mg; 0.44 mmoles) was diss Ived in ca. 1 mL Irifluoroacetic acid. Aft r 
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standing for 30 minutes, the reaction mixtur was concentrated to an oil under reduced pressure, and partitioned 
b tween chloroform and 1 M K2HPO4, adjusting the pH to above nine as needed with dilute NaOH. The mix was 
extracted three times with chloroform, the combined xtracts dried with MgS04. and filtered. Evaporation of the 
solvent under reduc d pressure gave the title compound, as 180 mg of clear gum suitable for th next reaction. 
5 Calc. for C23H2qN202:MW = 364.5; found m/e = (m+1 ) 365.1. 

Step C : N-f 1 (BH(2.3-dihvdrospirof 1 H-mdene-l .4'-pipendinM '-vl)carbonvl]-2-(phenvlmethvloxv)ethvll2-f f 1 . 1 - 
dimethvlethvloxvV:arbonvllamino1-2' methylpropanamide 

A solution of 230 mg of the compound from Step B above (0.63 mmoles), 363 mg of BOP (0.82 mmoles), 1 41 
10 mg of N*r-Boc-a-methylalanine (0.69 mmoles), and 18lXof triethylamine (131 mg; 1.30 mnrrales) in 2 mL of meth- 

ylene chloride was stirred for about three hours. It was then diluted with 7 mL hexane and 14 mL of ethyl acetate, 
washed twice with 5% citric acid solution, then twice with 5% NaHCOj solution and dried over MgS04. The com- 
bined aqueous washes were extracted three times with chloroform, the combined extracts washed once with 5% 
NaHCOs solution and, after drying with MgS04, added to the original organic layer. After filtration, evaporation of 
the solvent under reduced pressure afforded 383 mg of crude product, which was purified by preparative TLC on 
three 20x20 cm x 1 ,000^ silica gel GF plates, developed with 2:3 hexane: ethyl acetate. The product appeared as 
a broad diffuse band ca. Rf 0.7. Extraction of the isolated band with ethyl acetate afforded the title compound 304 
mg. Calc. for C32H43N30s:MW = 549.7; found m/e = (m+1 ) 550 B. 

20 Step D : N-f 1 tB)-lf2.3-dihvdrospiro[1 H-indene-1 .4'-piperidin1-1'-vl)cafbQnvn-2-(phenvlmethvloxv)ethvn-2-amino- 

2-methvlpropanamide 

A solution of 585 mg of the compound from Step C above in ca. 3 mL of trifluoroacetic acid was allowed to 
stand for 30 minutes, then concentrated to a thick oil on the aspirator It was then worked up as in Step B to give 
401 mg of the title compound, as a thick gum. Calc. for C27H35N303: MW = 449.6; found m/e (m+1 ) 450.4. PMR 
2S (in 6 from TMS; CDCI3) : 8.2-8.35 (m). 7.28-7.38 (bs), 7.28-2.04 (m). (6.9) 6.86-6.7 (m), 5.05-5.24 (m). 4.7-4.44 

(m), 4.55 (s), 4.02 (bt, J=15 Hz), 3.74-3.58 (m), 3.17 (b quart. J=15 Hz). 3.0-2,7 (m), 2.14-1.96 (m), 1.96-1.66 (m). 
1 .66-1 .45 (m). 1 .45-1 .29 (bs). 

Step E : N-[1 (B)-f2.3-dihydrospirof 1 H-indene-l .4'-piperidinM'-vl)cart)onvn-2-(phenvlmethvloxv)ethvn-2-amino- 
30 2-methylpropanamide hydrochloride 

A sample* of the compound from Step D above was dissolved in ca.10 -foM acetic acid, and treated with 1-2 
equivalents of cone. HCI. Upon lyophillization. the title material, was obtained. 

EXAiy^PLE 64 

35 

Preparation of N-f 1 (S)-f f2.3-dihvdrospiro[1 H-indene-1 ,4'-piperidinl-1 '-vl)carbonvn-2-(phenvlmethvlthio)ethvl1- 
2-amino-2-methvlpropanamide hydrochloride 

[0152] 

40 

Step A : N-fl(S)-K2.3-dihydrospiroyi H-indene-1. 4'-piperidtnl-1'-vl)carbonyll-2-(phenvlmethvlthio)ethvl|carba 
acid 1 . 1 -dimethylethyl ester 

Substituting N-f- Boc-S-benzyl-D-serine for N-f-Boc-O-benzyl-D-cysteine in Step A, Example 63, the title com- 
pound (8) was obtained. Calc. for C28H36N2O3S:MW=:480.7; found m/e = (nr>+1) 481.6. 

45 

Step B : 1'-[f2fS)-amino-1 -oxo-3-(phenvlme1hvlthio)]propvl1-2.3-dihydrospirol1 H-indene-1. 4'-piperidin el 

Substituting [1 (S)-((2,3-dihydrospiro[1 H-indene-1 ,4*-piperidin]-1 '-yl)carbonyl)-2-(phenylmethyllhio)ethyl]car- 
bamlc acid 1 . 1 -dimethylethyl ester for the product of Example 63, Step A in Step B, Example 63. the title compound 
was obtained. Calc. for C23H2eN20S:r^W = 380.6; found m/e = (m+1) 381.1. 

so 

Step C : N-f 1 (S)-f(2.3-dihvdrospiro[1 H-indene-1 .4'-piperidinM '-vncarbonvll-2-(phenvlmethvlthto)ethvll2-ff 1 . 1 -di- 
methvlethvtoxv)cartK)nvllamino]-2-methvlpropanamid6 

Substituting the compound from Step B above for the compound from Example 63, Step B in Step C, Example 
63, the title compound was obtained. Calc. for C32H43N3O4S: MW = 565 6, found m/e = (m+1) 566.9. 

55 

Step D : N-fl(5)'f(2.3-dihvdrospirof1H-inden -1.4'-piperidinl-1'-vncarbonvH-2-(phenvlmethvlthio)ethvn-2-amino- 
2-methvlpropanamide 

Substituting the compound from Step C above for compound from Example 63, Step C in Step D, Example 
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78. the title compound was obtained. Calc. for C27H35N3O4S : MW = 465.7; found m/ = (m+1) 466.6. PMR (in 6 
from TMS; CD3OO): 7.5-7.0 (m), 5.1-4.95 (m), 4.62 {bs).4.5 (bd. J=14 Hz), 3.8 (bd. J=8 Hz). 3.3-3.1 (m), 2.8-3.0 
(m). 2.4-2.6 (m), 2.08-2.16 (t, J=8 Hz). 1.9-1.6 (bm), 1.4-1.6 (bm), 1.4-1.28 (bs). 1.1-0.7 (vbm). 

5 Step E : N-[1 CS)-l(2.3-dihvdrospirof1H-tndene-1.4'-piperidinM'-vl)carbonvlf2-(phenvlm thv>thb)ethvn-2-amtn - 

2-methylprDpanamide hydrochloride 

Substituting the compound from Step D above for compound from Example 63 Step D in Step E, Example 63, 
the title compound was obtained. 

10 EXAMPLE 65 

Preparation of N-f 1 (S)-ff2.3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-1'-vl)carbonyn-2-(phenvlmethvlsulfonvl)ethyn- 
2-amino-2-methvlpropanamide hydrochloride 

15 [0153] The crude TFA - salt obtained in Step D of Example 64 (vide supra) was NOT partitioned between CHCI3 and 
1M K2HPO4, but was instead taken up again in TFA and treated at 0°C with 30% H2O2 for several hours, followed by 
concentration to an oil at aspirator pressure. After partitioning between CHClj and 1M K2HPO4, the pH was adjusted 
to cs, 9, the mix extracted with CHCI3, the extract dried over MgS04 and concentrated to an oil. Preparative TLC using 
20x20 cm x1000|i silica gel GF plates, developed with 0.5:5:95 cone. NH40H:MeOH:CHCl3. afforded, abng with the 

20 two more polar sulfoxide diastereomers, the free base of the title compound. Calc. for C27H35N3O4S : MW = 497.7; 
found m/e = (m+1) 498.7. PMR (in 5 from TMS;CDCl3) : 8.38 (dd. J=9. 16). 7.52-7.46 (m). 7.41-7.30 (m). 7.23-7.04 
(m), 5.6-5.36 (m), 4,6-4.32 (m), 3.98-3.78 (bd. J=14). 3.6-3.3 (m). 3.3-3.0 (m). 3.0-2.7 (m). 2.2-1.98 (m). 1.9-1.65 (m), 
1.65-1.4 (bs). Substituting this material for the compound from Step D, Example 63 in Step E, Example 63. the title 
compound was obtained. 

25 [0154] For the more polar sulfoxides N-(1 (S)-[ (2, 3-dihydrospiro-[1 H-indene-1 ,4'-piperidin]-1'yl)carbonyll-2-(phenyl- 
methylsulfinyl)-elhylJ-2-amino-2-methylpropanamide. Calc. for C27H35N303S : MW = 481 .7; found m/e = (m+1 ) 482.6. 
PMR (in Strom TMS;CDCl3): 8.48-8.3 (bt. J = 8 Hz). 7.4-7.3 (m), 7.25-7.15 (m). 7.15-7.02 (m). 5.46-5.3 (bm). 4.6-4.4 
(bm). 4.4 (s). 4.14 (s), 4.08 (s). 4.04 (s). 3.97 (s). 4.05-3.8 (bm). 3,3-3.05 (bm), 3.0-2.96 (m), 2.82 (bd. J = 3 Hz), 2,76 
(m), 2.12-1.98 (m). 1.9-1.68 (m), 1.6 (bs). 1.52 (bs), 1.42 (bs). 

30 [01 55] For the less polar sulfoxides N-(1 (S)-[(2.3-dihydrospiro [1 H-indene-1 ,4'-piperidin]-1 '-yl)carbonyl]-2-{phenyl- 
methylsulfinyl)-ethyl}-2-amino-2-methylpropanamide. Calc. for C27H35N3O3S : MW = 481 .7; found m/e = (m+1 ) 482.6. 
PMR (in 5 from TMSjCDCy : 8.48 (bt. J = 7 Hz), 7.44-7.3 (m), 7.25-7.16 (m). 7.16-7.04 (m), 5.38-5.2 (m), 4.56 (bd. J 
= 12 Hz). 4.21 (dd, J = 6,12 Hz), 4.09 (dd, J = 2.12 Hz), 3.87 (bd, J = 12 Hz). 3.3-3.1 (m), 3.1-3.0 (m), 2.97(s), 2.93 
(s), 2.89 (s), 2.86 (bs). 2.8 (bs), 2.26 (bt, J = 6 Hz). 1.79 (bdt, J = 3,12 Hz), 1.6 (bs), 1 .55 (bs), 1,42 (bs). 

35 

EXAMPLE 66 

Preparation of N-f1tBHf2.3-dihvdro-3-oxospirof1H-indene-1.4'-pipertdin]-1'-vncaffaonvl1-2-(phenvlmethvloxy)ethvn- 
2-amino-2-methyipropanamide hydrochloride 

40 

[0156] 

Step A : N-f 1 (Bl-f(2.3-dihydro-3-oxospiroM H-lndene-1 .4'-piperidinM VI)carbonyl1-2-(phenylmethvtoxy) ethyl] car- 
bamic acid 1.1- dimethylethvl ester 
45 Substituting 2, 3-dihydro-3-oxospiro(1 H-indene-1 ,4'-piperidine) trifluoroacetate (Example 4, Step B) for 2.3-di- 

hydrospiro-(1 H-indene-1 ,4'*ptperidjne) hydrochloride in Step A. Example 63. the title compound was obtained. 
Calc. for C2eH34N205:MW=478.6; found m/e = (m+l) 479.7. 

Step B : 1'-rf2(B)-amino-1-oxo-3-(phenylmethyloxv)lpropyn-2.3-dihydro-3^xospirof1H-indBne-1.4'-piperidinel 
50 Substituting the compound from Step A above for the product of Example 63 Step A in Step B, Example 63, 

the title compound was obtained. Calc. for C23H26N2O3.MW = 378.5; found m/e = (m+1) 379,1. 

Step C : N-[1 (B)-[(2.3-dihydro-3-oxospiroF1 H-indene-1 .4'-piperidin1-1 VI)carbonvll-2-(phenvlmethyloxv)ethvl 2- 
[1 .1 -dimelhvlethyloxy)carbonyl]amino|-2-methylpropanamide 
55 Substituting the compound from Step B above f r the product of Example 63, Step B m Step C. Example 63, 

the title compound was obtained. Calc. for C32H4iN306:MW = 563.7; found m/e = (m+1) 564.8, 

Step D . N-f 1(B)-f(2.3-dihydro-3-oxospirof1 H-indene-1. 4'-piperidinMVI)carbonyl]-2-phenyimethyloxvethyll 2-ami- 
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no-2-methvlpropanamide 

Substituting the compound from Step C above for the compound from Example 63. St p C in Step D, Example 
63, the title compound was obtained. Calc. for C27H33N3O4: MW = 463.6; f und m/e = (m+l) 464.6. Pfy^R (in 8 
from TMS; CDCI3) : 8.31 (dd. J=8. 18 Hz). 7.76-7.56 (m), 7.56-7.24 (m). 6.93 (d. J=8 Hz). 5.24-5.06 (m), 4.77 (bd, 
5 J=12 Hz). 4.62-4 4 (m). 4 14 (bdd. J=12, 23 Hz). 3.78-3.55 (m), 3.09 (bquin. J=10 Hz). 2.86-2.5 (m). 2.60 (bs), 

2.1-1.64 (m). 1.72 (bs), 1.64-1.22 (m),1.36 (bs). 

Step E : N-f1(B)-f(2.3-dihvdro-3-oxospirof1H-indene-1.4''Piperidinl-1Vi)carbonvl1-2-(phenvlmethvloxv)ethvn- 
2-amino-2-methvlpropanamide hydrochloride 
10 A sample of the product from Step 0 above was dissolved in ca 10-fold acetic acid, and treated with 1-2 

equivalents of cone. HCI. Upon lyophillization, the title material, was obtained. 

EXAfy/IPLE 67 

ys Preparation of N-[1 -F(2.3-dihvdrospirof 1 H-indene-1 .4'-piperidinl-1 '-vl)carbonvn-3-phenoxvpropvn-2-amino- 
2-methvlpropanamide hydrochloride 

[0157] 

^ Step A: N-BocO-phenYl-(R , q)-hQnrw>serine (24) 

A mixture of 0-phenyI-(R,S)-homoserine ( A. W. Coulter, J.B. Lombardlni. Paul Talalay, Mol. Pharmacology, 
10, 305 (1974)). 0.9 g (4.5 mmoles), 6.3 g f-butyl carbonic anhydride (29 mmoles), 1.6 g NaHCOs (19 mmoles). 
25 mL water and 75 mL THF was stirred for two days, concentrated to a paste at aspirator pressure, and partitioned 
between hexane and water, adjusting to pH 9 with dilute NaOH. The mix was extracted five times with hexane, 

25 brought to pH 4 with a mixture of KH2PO4 and 2.5N HCI, and extracted several times with ether. After drying over 

Mg504, the combined ether extracts were concentrated under reduced pressure to give crude title compound 
which was used directly in the next step. Calc. for C2BH35N2O4 : MW = 464.6; found m/e = (m+1) 465.6. 

Step B : N-fl -f(2,3-dihydrospirof1 H-indene-1 .4'-piperidtnl-1 '-vl)carbonyn-3-phenoxypropvl]carbamic acid 
30 1.1-dimethvlethyl ester 

Substituting the compound from Step A above for N-t-BOC-O-benzyl*0*serlne in Step A. Example 63, the title 
compound was obtained. Calc. for C28H3sN204:MW=464.6; found nVe = (m+1) 465.6. 

Step C : 1 '-f2-amino-1 -oxo-4-phenoxvbutvl1-2.3-dihvdrospiro-F1 H-indene-1 .4'-piperidinel 
3S Substituting the compound from Step B above for the compound from Example 63, Step A in Step B, Example 

78. the title compound was obtained. Calc. for C23H28N202:MW = 364.5; found m/e = (m+1) 365.2. 

Step D : N-fl -f (2.3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-1 '-vl)carbonvll-3-phenoxvpropvn-2-f 1 . 1 -dimethvlethyl- 
oxv)carbonvl1aminol-2-methvlpropanamide 
40 Substituting the compound from Step C above for the product from Example 63, Step B in Step C, Example 

63, the title compound was obtained. Calc. for C32H43N305:MW = 549.7; found m/e = (m+1) 550.9. 

Step E : N-f1_-[(2,3-dihvdrospirof1H-indene-1,4'-piperidinV1'-yl)carbonvn-3-phenoxvpropvl1'2-amino-2-methylpro- 
panamide 

4S Substituting the compound from Step D above for the compound from Example 63, Step C in Step D, Example 

63, the title compound was obtained. PMR (In 6 from TMS; CDCI3) : 8.36 (dd, J=8.20 Hz). 7.32-7 1 (m), 7.0-6.82 
(m). 6.78 (d, J=7 Hz), 5.28-5.08 (quin, J=8 Hz). 4.61 (bd. J=1 2 Hz). 4.2-3.9 (m). 3.36-3.1 6 ( bquar. J=8 Hz), 3.0-2.78 
(m), 2.2-2.2 (m). 2.2-1.97 (m), 1,97-1,6 (m). 1.66 (bs). 1,35 (bs). 

so Step F : N-f1-(2.3-dihydrospirof1H-indene-1.4'-piperidinl-1'-yl)carbonyn-3-phenoxvpropvll-2-amino-2-methvlpro- 

panamide hydrochloride 

A sample of the product from Step D above was dissolved in ca.lO -fold acetic acid, and treated with 1-2 
equivalents of cone. HCI. Upon lyophillization, the title material, was obtained. Calc. for C27H3sN303.HCI:iy4W = 
449.6 + HCI, found m/e = (m+1) 450.5.. 

55 
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EXAMPLE 68 



Preparation of N-f 1 tB)-[f2.3-dihvdrospirof 1 H-indene-1 .4'-piperidin]-1 WI)carbonvn-2-(ph9nv(methvloxv)9thvn-2-(2- 
(B)-hvdroxvpropvllamirK>-2' methytoropanamide hydrochloride 

5 

[0158] 

Step A : N-n tBVf (2.3-dihvdrospiro[1 H-indene-1 .A'-piperidinl- V-vncarbonvl1-2-fDhenv(methvloxv)ethvn-2-(2-(B^ 
(2-tetrahvdropvranyloxy)propvnamino-2-methvlpropanamid9 

10 To 260 mg (1 .5 mmoles) of methyl 0-2-tetrahydropyranyl-(R)-lactate, made by the procedure of J.B. Martin 

and E. S. Lutlon, J, Am. Oil Chembts' Soc., 42, 529 (1965), in 5 mL of ether was added, under a nitrogen atmos- 
phere, at -78*0, with vigorous stirring, over ca. one minute, 1 .0 mL of 1 .CM DIBAL (in hexane). The clear solution 
as held at -7a*C lor one hour, then cannulated into 1 0 mL of 1 M KH2PO4, while stirnng vigorously under a nitrogen 
atmosphere at 0°C. The gelatinous aqueous phase was extracted several times with ether (with centrifugation to 

IS aid phase separation), the extracts dried over M9SO4, and the ether removed under reduced pressure. The crude 

aldehyde was then combined with 75 mg of N-[1 (R)-((2,3-dihydrospiro (1 H-indene-1 ,4'-piperidin]-1 VI)carbonyl]-2- 
(phenytmethyloxy)ethyIJ-2-amino-2-methylpropanamide (0.17 mmole), 73 mg of anhydrous sodium acetate (0.89 
mmoles), 0.5 mL of MeOH. and stirred under a nitrogen atmosphere for three hours. After adding 70 mg of solid 
sodium cyanoborohydride (1.1 mnnoles), stirring was continued over night. The mixture was then concentrated to 

20 a paste under nitrogen and the residue partitioned between chloroform and water, extracted several times with 

chloroform, the extracts dried with MgS04, and the solvent removed under a nitrogen stream. Preparative TLC on 
one 20x20 cmxIOOO^ silica gel GF plate with ethyl acetate afforded 50 mg of the title compound Calc. for 
C35H49N305:MW=591.8 ; found m/e = (m+1) 592.7. 

Step B : N-ri (B)-f f2.3-dihvdrospirof 1 H-indene-1 .4'-piperidinM '-vl)carbonvn-2-(phenytmethvioxv)ethvl1-2-f 2-(BV 

hvdroxypropvnamino-2- methyl propanamide 

To 50 mg of the compound from Step A above in 1 .0 mL of MeOH was added dropwise, with stirring. 1 .0 mL 

of 9N HCI, and the clear solution left standing over night The solution was concentrated to dryness, and partitioned 

between chloroform and 1 M K2HPO4. adjusting the pH to ca. 9 with 2.5M NaOH. The mixture was extracted several 
30 times wrth chloroform, the extracts dried with MgS04 and taken to dryness. Preparative TLC on one 20x20 cm 

x250^ silica gel GF plate with ethyl acetate afforded 20 mg of the title compound. Calc. for C3oH4^ N3O4:MW=:507.7; 

found nr\^e = (nrw-l) 508.9. PMR (in 6 from TMS; CDCI3) : 8.24 (d, J= 8 Hz), 7.4-7.3 (m), 7.25-7.1 (m), 6.77 (d, J= 

6 Hz). 5,21 (bquar. J= 8 Hz), 4.65-4.5 (m), 4.1-3.85 (m). 3.67 (t, J= 6 Hz). 3.21 (quin, J= 12 Hz), 2.91 (t, J= 8 Hz). 

2.85-2.75 (m). 2.75-2.59 (m). 2.53 (d. J= 6 Hz). 2.48 (d. J=6 Hz), 2.15-1.9 (m), 1.9-1.5 (m), 1.35 (bs), 1.18 (d. J= 
35 7 Hz). 

Step C : N-n (B)-f (2.3-dihvdrospirof 1 H-indene-l .4'-piperidinl-1 '-vhcarbonvl1-2-(phenylmethvloxy)ethvl1-2-(2-(BV 
hvdroxvpropvl)amino-2- methvlpropanamide hydrochloride 

To a solution of 20 mg of N-[1(R)-[(2,3-dihydrospiro[1 H-indene-1, 4'-piperidin]-V-yl)carbonyl]-2-(phenylmeth- 
40 yloxy)ethyl)-2-(2-(R)-hydroxypropyl)amino-2-methylpropanamide (0.04 mmoles) in 1 mL of HOAc was added 0.01 

mL of cone. HCI (0.12 mmoles). and the solution lyophyllized over night to give the title compound. Calc. for 
C3oH4^N304+HCI:MW = 507.7+HCI; found rn/e = (m+1 ) 509.4. 

EXAMPLE 69 

4S 

Preparation of N-f 1 (B)-[(2.3-dihydrospirof 1 H-indene-1 .4*-piperidin1-1 '-yncarbonvn-2-(phenylmethyloxv)ethvl1-3-(2- 
(B)-hvdroxvpropvl)-amino-3- methylbutanamide hydrochloride 

[0159] 

so 

Step A : N-f 1 tB)-l(2.3-dihvdrospirof 1 H-indene-1 .4'-piperidinl-1 '-vl)carbonyn-2-fphenv!methvloxvlethvn3-ff 1 .1 - 
dimethylethvloxv)carbonvl]aminol-3- methylbutanamide 

Following the procedure described in Example 63, Step C. but substituting N-f-Boc-^p-dimethyl-p-alanine for 
N-f-Boc-a-methyialanine, the title compound was obtained Calc. lor C33H45N305:MW = 563.7; found m/e = (m+1) 
ss 564.9. 

Step B : N-l 1 (B)-f (2. 3-dihydrospirof 1 H-indene-1 .4'-piperidinl-1 '-vl)carbonvll-2-(phenvlmethyloxv)ethvn-3-amino- 
3-methvlbutanamide 
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Following the procedure described in Example 63, Step D. but substituting the compound from Step A above 
for the compound from Example 63, Step C the titi compound was obtained. Cafe, for CgsHa/NaOgiMW = 463.6; 
found nV = (nrvi-1 ) 464.7. 

Step C : N-[1^a)-l(2.3<iihvdrospiro^1H•indene'1.4'-p^peridin^1'^vl)carbonvl1•2•(phenvlmethvloxv)ethvlW 
12- tetrahvdropvranvloxv)propvl)amino-3-methvipropanamtde 

Following the procedure described in Example 68. Step A. but substituting the compound from Step B above 
for compound from Example 63, Step D the title compound was obtained. Calc. for CsgMs^NsOgiMW + 605 8; 
found nri/e = (m+l ) 606.6. 

Step D : N-[1 (B)-[(2.3-dihvdrospiron H-indene-1 .4'-piperidln1'1 '•yl)carbonvl1-2-(phenvlmethvtoxvlethvll-3-(2-(B)- 
hvdroxvpropvl)aminO'3- methylbutanamide 

Following the procedure described in Example 68, Step B, but substituting the compound from Step C above 
for the compound from Example 68, Step A the title compound was obtained. Calc. for C3^H43N304 : MW + 521 .7; 
found rrVe = (m+l) 522.8. PI^R (In 6 from TIVIS; CDCl3):9.44(bl. J=8 Hz), 7.22 (bs), 7.24-7.08 (bm). 6.32-5.18 (m), 
4.7-4.1 (m). 4,54 (bs), 4.1-3.05 (bm). 4.6-4.8 (m). 3.18 (bquart, J=12 Hz), 2.98-2.86 (m), 2.81 (bs), 2.75 (bs), 
2.58-2.46 (m), 2.42 (d, J=:12 Hz), 2.32 (d. J= 8 Hz), 2.25 (d, J= 12 Hz), 2.15-1.95 (m), 1.85-1.4 (m). 1.3-1.1 (m). 

Step E : N'FI (B)-f(2.3-dihvdrospirof 1 H-tndene-1 .4'-piperidin1-1 '-vncarbonvl1'2-(phenv!methvloxv^ethvl1-3-(2-(B)- 
hvdroxvpropvnamino-3- methylproanamide hydrochloride 

Following the procedure described in Example 68, Step C, but substituting the compound from Step D above 
for the compound from Example 68, Step B the title compound was obtained. 

EXAMPLE 70 

Preparation of N-[1 (B)-f (2.3-dihydrospirof 1 H-indene-1 .4'-piperidinM '-yncarbonvll-2-(pheny[methyloxvcarbonyl)ethyll- 
2-amino-2-methvlpropanamide hydrochloride 

[0160] 

Step A : N-f 1 (BVr(2.3-dihydrospirof 1 H-indene-1 .4'-piper<din1-l '-yl)carbonvl12-(phenvlmethvloxvcarbonvnethyll-2* 
ff 1 .1 -dlmethvlethyloxylcarbonvl1amino1-2- methyl propanamide 

Following the procedure described in Example 63, Step A through Step C, but substituting N-BOC-D-glutamic 
acid-a-benzyl ester for N-BOC-O-benzyl-D-serine In Step A, the title compound was obtained. Calc. for 
C33H43N306:f^W = 577.7; found m/e = (m+1) 578. 

Step B : N-F1 (fl)-r(2.3-dihvdrospirof 1 H-indene-1 .4'-piperidinl-1 '-yl)cart)onyll-2-(phenylmethvloxvcarbonyl)ethyn- 
2-amino-2-methylpropanamide 

Following the procedure described in Example 63, Step D, but substituting the compound from Step A above 
for the compound from Example 63, Step C the title compound is obtained. Calc. for C2eH35N304:477.6; found m/ 
e = (m+1), 478.7. PI^R (in 5 from TMS; CDCI3): 8.4 (dd. J = 8.6 Hz), 7.25-7.1 (m). 7.1-7.02 (m), 5.35-5.2 (m). 
5.2-5.1 (m). 4.57 (bd, J = 12 Hz). 4.05 (bd, J = 12 Hz), 3.23 (dd. J= 20.12 Hz). 3.0-2.8 (m), 2.69 (dt. J=16,5 Hz). 
2.08 (t, J= 6 Hz), 1.9-1.5 (m), 1.35 (bs). 

Step C : N-f 1(B)-f(2.3-dihydrosp!rof1 H-indene-1. 4'-piperidinl-V-yl)carbonyll-2-(phenylmethvloxycarbonyhethyl1- 
2-amino-2-methylpropanamide hydrochloride 

Folbwing the procedure described in Example 63, Step E. but substituting the compound from Step B, above 
for the compound from Step D, Example 63, the title compound was obtained. 

EXAMPLE 71 

Preparation of N-1 (B)'l(2.3-dihydrospiro[1 H-indene-1 .4'-piperidin1-1''yl)cartx)nyn-2-(4'-phenylmethvtoxyphenyl)ethyn- 
2-amino-2-methylpropanamide hydrochloride 

[0161] 

Step A : N-F1(B)-(2.3-dihydrospiro[1H-indene-1.4'-piperidin]-1'-yllcart)onyn-2-(4'-phenylmethytoxvph nvl)ethvll-2- 
ff 1 .1 -dimethvlethyloxy)carbonynaminol-2- methylpropanamide 
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Following th procedure described in Example 63, Step A to Step C. but substituting N-60CO-phenyl-D- 
tyrosine for N-BOC-O-b nzyl-D-serine, the title compound was obtained. Calc. for C38H47N305:MW = 625.8; found 
m/e = (m+1) 626.5. 

Step B - N-1 (BH(2.3-dihydrospiro[ 1 H-inden -1 .4'-piperidinM '-vl)carbonvll-2*(4'-phenvlmethvloxvphenvl)ethvll' 
2-amino-2-methvlpropanamide 

Following the procedure described in Example 63, Step D. but substituting the compound from Step A above 
for the compound from Example 63, Step C, the title compound was obtained. Calc. for C33H3gN303:MW = 525,7; 
found m/e = (m+1) 526.9. PMR (in 6 from TMS; CDCl3):8.23 (t, J= 8 Hz), 7.45-7.3 (m), 7.3-7.0 (m), 7.0-6.85 (m), 
5.2-5 08 (m), 5.02-5.0 (m), 4.98 (bd, J= 12 Hz). 3.79 (bt, J = 12 Hz), 3.2-2.6 (m). 2.05-1.9 (m), 1.8- 1.65 (bm, 
1.6-1.4 (m), 1.34 (s), 1.32 (s), 1.29 (s). 0.8 (dt. J = 13.5 Hz). 

Step C : N-1 (RH(2.3-dihvdrospirof1H-indene-1.4'-piperidin1-1'-vl)carfaonvl]-2-(4'-phenvlmethvloxvphenvnethvn- 
2-amino-2-methvlpropanamtde hydrochloride 

Following the procedure described in Example 63, Step E. but substituting the compound from Step 8, above 
for the compound from Example 63, Step D, the title compound was obtained. 

EXAMPLE 72 

Preparation of N-1 CB)-[f2.3-dihvdrospirof 1 H-indene-1 .4'-piperidinM '-vl)carbonvll-2-(4'-hvdroxvphenvnethvn-2-amino- 
2-methvlpropanamide hydrochloride 

[0162] 

Step A : N-f 1 (Bl-f(2.3-dihvdrospirof 1 H-indene-1 ■4''PiperidinM '-vhcarbonvn-2-(4'-hvdroxyphBnvl)ethyn-2- 
[[1.1 -dimethylethvloxv)carbonvnamino1-2- methylpropanamide 

A solution of 104 mg of N-[1(R)-[(2,3-dihydrospiro[1H-tndene-1,4'-piperidin]-V-yl)cart>onyl)-2-(4'benzyloxy- 
phenyl)elhyl]-2-[I1.1-dimethylethyloxy)carbonynamino]-2 -methylpropanamide in 1 mL of MeOH was vigorously 
stirred for 18 hrs with 9 mg of 20% Pd(0H)2 on carbon in a hydrogen atmosphere. After removal of the catalyst 
and evaporation of the solvent, crude title compound was obtained which was sufficiently pure for further reacion. 
Calc. for C3,H4iN305:MW = 535.7; found m/e = (m+l) 536. 

Step B : N-1 CB)-f(2.3-dlhydrospiro[1 H-indene-l .4'-piperidinM '-vl)carbonvn-2-(4''hydroxyphenvl)ethvn-2-amino- 
2-methvlpropanamide 

Following the procedure described in Example 63, Step D, but substituting the compound from Step A above 
for the compound from Example 63, Step C, the title compound was obtained. Calc. for C2eH33N303:MW = 435.6; 
found m/e = (nrw-l) 436.4. PMR (in 8 from TMS; CDCI3) : 8.22 (t, J = 8 Hz). 7.25-7.15 (m), 7.1 (d. J = 9 Hz). 7.01 
(d. J = 9 Hz). 6.77 (d. J = 9 Hz). 6.72 (d. J = 9 Hz). 5.14 (dd, J = 16,10 Hz) 4.55 (bd. J = 12 Hz). 3.95 (bd, J = 12 
Hz), 3.15 (t. J = 10 Hz). 3.02-2 7 (m), 2.1-1.9 (m), 1.77 (dt. J = 13,5 Hz), 1.6-1.45 (m), 1.34 (s), 1.30 (s), 1.28 (s), 
1.05(dt. J= 12,4). 

Step C : N-1 (B)-f(2.3-dihydrospirof 1 H-indene-1 .4'-piperldlnl-1 '-yl)carbonvl-2-(4'-hydroxyphenvl)ethvl1-2-amtno- 
2-methvlpropanamide hydrochloride 

Following the procedure described In Example 1 , Step E, but substituting the compound from Step B above 
for the compound from Example 63 Step D, the title connpound was obtained. 

EXAMPLE 73 

N-[1{R)-[(2,3-Dihydro-spiro[1 H-indene-1 .4'-piperdin]-V-yl)carbonyl1-4-phenylbutyl1-2-amino-2-methvlpropananii^^ 
hydrochloride 

[0163] 

Step A: (2R)-2-amino-5-phenyl-pentanoic acid 

Toastirr d solution f N-((1 ,1-dimethylethoxy)<arbonylJamino-{2S,3R)-(+)-6-oxo-2,3-diphenyl-4-^^K)^pholine- 
carboxylate, (I.Og, 2.8 mmol) and cinnamyl bromide (2.78g, 14 mnrrol) In dry THF (70 mL) at -78*C, was add d 
dropwise sodium hexamethyldisllazid (5.6 mL; 1 .OM solution in hexan ) . The reaction mixture was stirred for 30 
minutes, then poured Into ethyl ac tate (1 50 mL) and washed with brine, dried over anhydrous magnesium sulfate. 
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filtered and evaporated. The crude product was first washed with warm hexane and then with an ether:h xane (1 : 
1 ) mixtur . The solid nnaterial was th desired product. A solution of this intermediate (1 .0 g, 2. 1 mmol) in CH2CI2 
(2 mL) and TFA (2 mL) was stirred at room t mperature for 1 h. The solvents w re removed under reduced pressure 
and the residue was dissolved in saturated aqueous sodium bicarbonate solution and extracted with CHCtj. The 
6 organic layer was washed with brin . dried over potassium carbonate, filter d and evap rated t give the amine 

as a foam which was used without purification. Approximately 0.6g (1 62 mmol) of this material was dissolved in 
40 mL off (2*1) EtOH:THF and hydrogenated under 40 psi using P6C\JC tor 24h The catalyst was ffiltered off 
through celite pad and the solvent was evaporated to give the title compound as a colorless solid. 
NMR {400MHz, CD3OD) 5 7.2 (m. 5H), 3.77 (t. 1H), 2.6 (t, 2H). 1.9 (m. 4H). 

10 

Step B : (2R)-2-F(1,1-dimethylethoxv)carbonyllamino-5-phenvlpentanoic acid 

Prepared from the intemriediate of step A using the BOCON procedure as described in Example 77, Step B. 
The crude product was purified by preparative TLC using 10% MeOH in CH2CI2. 

NMR (400MHz, CDCI3) 57.25 (m. 5H). 5.1 (m. 1H). 4.4 (m. 1H), 2.6 (m. 2H). 1,7 (m. 4H). 1.4 (s. 9H). 

15 

Step C : N-11 (R)-f(2.3-Dihvdro-spirof1 H-indene-1 .4'-piperdinM'-vl)carbonvl1-4-phenvlbutvn-24n .1 -dimethvl- 
ethoxv)-carbonvl]amino-2-methylpropanamide hydrochloride 

To a solution of 85 mg (0.29 mmol) of the Intermediate from Step B in 5 mL of chloroform was added 77 mg 
(0.35 mmol) of (2,3-dihydro-spiro(1 H-indene-1 ,4'-piperdine] hydrochlonde, 0.1 5 mL (0.70 mmol) of N-methyl mor- 
20 pholine, 55 mg (0.42 mmol) of HOBT, and 84 mg (0.42 mnool) of EDC and stirred at RT for I6h. The reaction 

mixture was diluted with ether (10 mL) and washed with 1 0 mL of 1 0% aqueous citric acid, with 1 0 mL of saturated 
sodium bicarbonate solution, dried over anhydrous magnesium sulfate, filtered, and concentrated to yield a yellow 
oily product. 

To a solution of the above oily product in 3 mL of dichloromethane was added trifluoroacetic acid (3 mL) and 
55 stirred at RT for 1 h. The reaction mixture was concentrated, basified with 1 0 mL of 5% aqueous sodium carbonate 

solution, and extracted with dichloromethane (3X5 mL). The combined organics were dried over anhydrous car- 
bonate, filtered, and concentrated to give the product as a brown oil. To a solution of this material in 5 mL of 
chloroform was added 80 mg (0.35 mmol) of 2-(tert-butoxycarbonyl)amino-2-methylpropanoic acid. 55 mg (0.42 
mmol) of HOBT. and 84 mg (0.42 mmol) of EDC and stirred at RT for 4h. The reaction mixture was diluted with 
30 ether (10 mL) and washed with 10 mL of 10% aqueous citric acid, with 10 mL of saturated sodium bicarbonate 
solution, dried over anhydrous magnesium sulfate, filtered, and concentrated to yield a yellow oily product. Flash 
chromatography (lOg SiO^; CH2Ct2-Acetone 98:2) gave 79 mg of the product as a colorless oil. 
1H NMR (400MHz, CDCIg) 5 7.24-7.00 (m. 9H), 6.98 (m. 1H), 5.00 (bs. 1H). 4.95-4.90 (m. 1H). 4.55 (bd, 1H), 
3.90-3.72 (m. 1H). 3.20-3,00 (m, 2H). 2.95 (t. 2H), 2.85-2.55 (m, 4H). 2.10 (t. 2H), 1.90-1. 66 (m. 6H), 1.52 (s. 2H), 
3S 1 .50 (s. 2H). 1 .49 (s. 1 H). 1 .48 (s. 1 H), 1 .40 (s, 9H) 

Step P - N-f1(R)-f(2.3-Dihvdro-spird1 H-indene-1 .4'-piperdin1-1'-vncarbonvlM-phenylbutvll-2-amino-2'methvlpro- 
panamide hydrochloride 

To 79 mg of the intermediate from Step C in 4 mL of dioxane was added 1 .0 mL of 4M hydrochloric acid in 
40 dioxane and stirred at RT for 1h. The reaction mixture was evaporated to dryness to yield 64 mg of the title com- . 

pound as a white solid. 

iH NMR(CD30D. 400MH2) 6 7,30-7.10 (m, 9H), 7.08 (m, 1H). 4.88 (ddd. 1H), 4.50-4.40 (m. 1H), 3.68-3.60 (bd. 
1H), 3.52-3.45 (bd. 1H). 3.30-3.10 (m. 1H). 2.90 (t. 2H), 2.85-2.75 (m. 4H). 2.20-2.00 (m, 4H). 1.85 (dt. 1H). 1.70 
(dl. 1H). 1.65 (s, 4H). 1.61 (s, 1H). 1.55 (dt, 1H), 1 48 (dt. 1H) 

45 

EXAMPLE 74 

N-f1(R)-f(2.3-Dihvdro-3-oxo-spiro|1 H-indene-1 ,4'-piperdinM'-vi)carbonvlM-phenylbutyl1-2-amino- 
2-methvlpropanamide hydrochloride 

so 

[0164] 

Step A : N f1(R)-f(2.3-Dihvdro-3-oxo-spiro|1H-indene-1.4'-piperdin1-1'-vl)cartx)nvlM-phenvlbutvll-2-f(1.1-dimeth- 
ylethoxy)cartx)nvl1amino-2-methylpropanamide 
ss The title compound was prepared using the procedure described rn ExampI 73. St p C but spiro(1 H-lndene- 

1,4'-piperdin]-3{2H)-one was used in place of 2,3-dihydro-spiro[1H-indene-1.4'-piperdine). 
iH NMR (CDCIg. 2OOMH2) 57.75 (d. 1H). 7,62 (t, 1H). 7.55 (t. 1H). 7,40 (dl, 1H). 7.30-7.05 (m. 5H). 5.00 (bs. 1H), 
4.98-4.90 (m, 1H). 4.70 (bd. 1H0, 3.93 (bt, 1H), 3.20-2.90 (m. 1H0. 2.78-2.60 (m, 2H), 2.60 (s, 2H), 1.90-1.55 (m, 
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7H). 1 53 (s. 3H). 1.45 (s. 3H), 1.43 (s. 9H) 

Step B : N-f1(R)-f(2.3-Dihvdfo-3K)X(>spirof1H-indene-1.4'-piperdinl-1'-vncarbonvn-4-phsnv[bu^^^^ 
methylpropanamide trill uoroactate 
5 To the product obtained from Step A in 2 mL of dicfiloromethane was added 2 mL of trifluoroacetic acid and 

stirred at FTP for 1h. The reaction mixture was concentrated under reduced pressure to yield the title compound 
as a colorless solid. 

1HNMR (CDCI3. 200MH2)57.78(d. 1H), 7.64 (t, 1H),7.59{t, 1H), 7.38 (dt. 1H). 7.30-7.05 (m. 5H). 4.98-4.90 (m, 
1H). 4.70 (bd, IH), 3.93 (bt. 1H). 3.20-2.90 (m. IH), 2.78-2.60 (m, 2H), 2.60 (s, 2H). 1.90-1.55 (m. 7H). 1.53 (s, 
W 3H), 1.45(8. 3H) 

EXAfVIPLE 75 

N-f1(RVf(2.3-Dihvdro-3(RS)-hvdroxvspirof1H-indene-1.4'-piperdinM'-vlk;arbonvlM-Phenvlbutvll-2-amino- 
^5 2-methvlpropanamide 

[0165] To a solution of 74mg of N-(1(R)-{(2,3-Dihydro-3-oxospiro[1H-indene-1,4*-plperdin]-1'-yl)carbonyl]-4-phenyl- 
biJtyl]-2-amlno-2-methylpropanamide trifluoroactate (prepared as described In Example 74) in 10 mLof methanol O^C 
was added 37 mg of sodium borohydride and stirred for 1 h. The reaction was poured Into 5 mL of saturated aqueous 
20 sodium bicarbonate solution and extracted with chloroform (3X10 mL). The combined organics were washed with brine 
(5 mL). dried over anhydrous potassium carbonate, filtered, and concentrated to give a colorless foam. 
This material is a diastereomeric mixture. Nf^R (CDCI3, 4OOMH2) 5 8.25 (dd, IH), 7.40 (bt. IH), 7.32-7.20 (m. 5H), 
7.18-7.10 (m. 3H), 7.00 (t. IH). 5.23 (dt. IH), 4.93-4.82 (m. IH), 4.55 (bl. IH). 3.80 (bt. IH), 3.20-3.10 (m. IH). 3.75 
(dt. 1 H), 3.70-3.62 (m. 1 H), 3.62-3.55 (m, 1 H). 2.95 (ddd, 1 H), 1 .95-1 .50 (m. 6H). 1 .45 (bd, 1 H), 1 .35 (s, 3H). 1 .32 (S, 3H) 

25 

EXAMPLE 76 

N-f 1 fR)-[(2,3-Dihvdro-spirof 1 H-indene-1 ■4'-piperdin1-1 '-vl)carbonvn-2-f 1 -methvl-indol-3-vni-2-amino- 
2-methvlpropanamide hydrochloride 

30 

[0166] 

Step A : N-fl (R)-f (2.3-Dihvdro-spirof 1 H-indene-1 .4'-piperdinl-1 '-yl)carbonvl1-2-(1 •methvl-indol-3-vl)1-2-f(1 .1 - 
dimethvlethoxv)carbonvl1amino-2-methvlpropanamide hydrochloride 

35 To 0.506 9(1.60 mmol) of (2RS)-NtBOC-1 -methy (tryptophan in 15 mL of chloroform was added 0.35g (1.58 

mmol) of 2.3-dihydro-spiro[1 H-indene-1 ,4'-plperidine] hydrochloride. 1 .30 mL(3.20 mmol) of N -methyl morpholine. 
0 241g (1 .58 mmol) of HOBT, and 0.48 g (2.40 mmol) of EDC and stirred at RT for 1 6h. The reaction mixture was 
diluted with 1 5 mL of ether washed with 15 mL of 10% aqueous citric acid, 15 mL of saturated sodium bicarbonate 
solution, dried over anhydrous magnesium sulfate, filtered, and concentrated to give a crude material as a pate 

40 yellow oil which was used without purification. To this nr>aterial in 5 mL of methanol was added 5 mL of cone. HCI 

and stirred at RT for 2h. The reaction mixture was concentrated and azeotroped with toluene (2X10 mL). This 
residue was used without purification. 

To 0.23 g (0.58 mmol) of the above HCI salt in 10 mL of CHCI3 was added 0.16g (0.69 mmol) of the N-tBOC 
a-methyl alanine, 97 ^iL of triethylamlne. 89 mg (0.58 mmol) of HOBT, and 0.14 g (0.69 mmol) of EDC and stirred 

45 at RT for 1 6h. The reaction mixture was diluted with 1 5 mL of ether washed with 1 5 mL of 1 0% aqueous citric acid, 

15 mL of saturated sodium bicarbonate solutbn, dried over anhydrous magnesium sulfate, filtered, and concen- 
trated to give a crude material as a pale yellow oil. Flash chromatography (10 g SiC^; hexane-ethyl acetate 1:1) 
gave 0. 1 93 g of the desired product as a colorless oil. To a solution of this material in 3.0 mL of ethano) was added 
0.10 g of 10% Pd/C and hydrogenaled with a Hg balloon overnight. The catalyst was filtered off through a pad of 

so cellte and the filtrate was concentrated to yield 0. 1 76 g of the compound as a pinkish solid 

The compound exists as a 3 2 mixture of conformers. ^H Nfy4R(CDCl3. 400MHz) 5 8.30 (t. 1 H). 7.75 (d. 2/3H), 7.60 
(d, 1/3H). 7.30-6.90 (m, 7H). 6 60 (bd. IH). 5.30-5,10 (m. IH). 4.45 (d, IH). 5.00 (bs. IH), 3.73 (s, 1H), 3.71 (s, 
2H), 3.70-3.55 (m, 1H). 3.20 (bt, 2H), 2.90 (t, 2/3H), 2.89-2.78 (m. 2H). 2.65 (t. IH), 2.50 (t. 1/3H), 1.80-2.00 (m, 
2H), 1.70-1.40 (m. 2H), 1.37 (s. 3H), 1 35 (s, 3H). 1 30 (s, 9H). 1.18 (dt, 2/3H), 0.95 (d, 1/3H), 0 34 (dt, 1/3H) 

55 

Step B : N-f1fRHf2.3-Dihvdro-spirof1H-inden -1.4'-piperdin1-r-yl) carbonvl1-2-f1-methyl-indot-3-yl)]-2-amlno- 
2-methvlpropanamide hydrochloride 

To 0.176 g of the intermediate fr m Step A in 2 mL of dichloromethane was added 2.0 mL f trifluoroacetic 
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acid and stirred at RT for 1 h. The residue was basified with 5 mL of 1 0% aqu ous sodium carbonate solution, and 
extracted with chloroform (3X5 mL). The combined organics were washed with brin (10 mL), dried ov r potassium 
cartx)nate. filtered, and concentrated to yietd a thick oil. The compound exists as a 3:2 mixtur of conformers. 
1H NMR(CDCl3. 400MHz) 5 8.30(t, 1H). 7.75 (d. 2/3H), 7.60 (d. 1/3H). 7.30-6.90 (m. 7H), 6.60 (bd, 1H). 5.30-5.10 
5 (m. 1H). 4.45 (d. 1H), 5.00 (bs. 1H), 3 73 (s, 1H), 3 71 (s. 2H), 370-3.55 (m. 1H), 3.20 (bt, 2H), 2.90 (t, 2/3H), 

2.89-2.78 (m. 2H), 2.65 (t. 1H). 2.50 (t, 1/3H), 1.80-2.00 (m. 2H). 1.70-1.40 (m. 2H). 1.37 (s, 3H). 1.35 (s. 3H), 
1.30 (s, 9H). 1.18 (dt. 2/3H), 0.95 (d, 1/3H), 0.34 (dt, 1/3H) 

EXAMPLE 77 

70 

N-f1(R)-[2,3-Dihvdrof1H-indene-1.4'-piperidinMVncarbonvll-3-(4-hvdfoxvphenyl]propvll-2-amino- 
2-methvlpropanamide hydrochloride 

[0167] 

IS 

Step A : f2R)-4-(4-hvdroxvphenvn-2-amino-butanoic acid hydrobromtde 

A solution of (2R)-2-((methoxycarbonyI)amino]-4-(4-methoxyphenyl)-butanoic acid (5.0 g, 18.7 mmol) in 5 mL 
of 30% HBr tn acetic acid was heated at 60°C overnight. The reaction mixture was cooled to room temperature 
and the solvent was removed under reduced pressure to give the title compound as an orange solid. 
20 1 H NMR (400MHz, CDaOD) 5 7.1 (d. J=8.44Hz. 2H). 6.7 (d. J=8.49Hz, 2H). 4.0 (m. 1 H), 2.7 (m. 2H), 2.1 (m. 2H). 

Step B : (2R)-4-(4-hvdfoxvphenvl)-2-(t-butoxvcarbonviyaminobutanoic acid 

To a stirred solution of (2R)-4-{4-hydroxyphenyl)-2-amino-butanoic acid hydrobromide (5.0 g, 18.18 mmol) 
and triethylamine (5.25 mL, 2 eq) in dioxane (50 mL) and water (50 mL) at 0°C was added a solution of 2-(tert- 

25 butoxycart>onyloxyimlno)-2-phenylacetoniti!e (BOCON) (4.9 g) in dioxane (10 mL). The reaction mbrture was al- 

lowed to warm up to room temperature and stirred for five hours when it became homogeneous. The reaction 
mixture was diluted with ethyl acetate (EtOAc) and the organic was seperated. The aqueous layer was acidified 
with citric acid (20%) and extracted with EtOAc. TTie combined organics were washed with brine, dried over mag- 
nesium sulfate, filtered and evaporated to give the desired materiat. 

30 1 H NMR (400MHz, CCX^y 5 7,0 (d. J= 8.4H2. 2H), 6.7(d. J= 8.4Hz, 2H). 5. 1 (d. J= 8. 1 4Hz. 1 H), 4.3(m, 1 H), 2.6 

(t, 2H). 2.0 (m. 2H). 1.5(s, 9H). 

Step C : N-f 1 (Rl-f (2,3-Dihvdro-spiro[1 H-indene-1 .4'-piperdinM '-vncarbonvl1-3-(4-hvdroxvphenvl)propvn-2- 
[(1.1-dimethvlethoxv)cart)onvnamino-2-methvlpropanamide 

35 To a solution of (2R)-4-(4-hydroxyphenyl)-2-(tert-butoxycarbonyl)amino-butanoic acid(1 g, 3.3 mmol) and 

2.3-dihydrospiro|1 H-indene-1, 4'-piperdine] hydrochloride (0.76 g), N-methylmorpholine (0.76 mL) and HOBT (0.5 
g) In CHCI3 (20 mL) was added EDC (0.97 g) and stirred at room temperature. The reaction mixture was poured 
into ice-water and extracted with chloroform. The organic phase was washed with brine, dried over nnagnesium 
sulfate, filtered and evaporated. This material was purified on silica gel using 10% methanol in chloroform. To a 

40 solution of the above compound in MeOH (1.0 mL) was added concentrated hydrochloric acid (0.5 mL) at room 

temperature and stirred under a nitrogen atmosphere. The reaction mixture was stirred for 1.5 hr and then the 
solvent was evaporated under reduced pressure to give the product as a yellow solid. To a solution of this material 
(0.1 g. 0.29 mmol ) and 2-(tert-butoxycarbonyl)amino-2-methyl-propanoic acid (0.072 g, 1.2 eq) and HOBT (0.048 
g, 1 .2 eq) in CHCI3 (2 mL) was added EOC (0.08 g, 1 .5 eq) and stirred overnight. The reaction mixture was poured 

45 into aqueous sodium bicarbonate solution and extracted with CHCI3, washed with brine, dried over magnesium 

sulfate, filtered and evaporated. The crude product was purified on silica gel using 5% MeOH in CHCI3 to give the 
title compound. 

iH NMR (400MHz. CDCI3) 5: 7.2 (m, 6H), 6.8 (d. J= 8.4H2. 2H). 5 0 (m, 1H). 4.5 (m, 1H). 3.5 (m, 2H), 2.9 (t. 2H), 
2.8 (m. 4H). 2.2 (t. 2H). 2 0 (m, 2H), 1.8 (m. 4H). 1.6 (s, 6H), 1.4 (s, 9H). 

SO 

Step D : N-f1(RH(2.3-Dihvdro-spirof1 H-indene-1. 4'-piperdinM'-vl)carbonvn-3-{4-hvdroxvphenvl)propvn-2-amino- 
2-methvlpropanamide 

A solutton of the intemediate from Step C in MeOH (1 mL) and concentrated HCI (0.5 mL) was stirred at room 
temperature under nitrogen atmosphere for 1h. Evaporation of the reaction mixture gave the title compound. 
ss iH NMR (400MHz. CD3OD) 5 7.2 (m. 6H), 6.8 (d. J=8.4H2. 2H). 4.5(m. 1H). 3.5 (m. 2H) 2.9 (t. 2H). 2.8 (m 4H). 

2.2 (t, 2H), 2.0 (m, 2H). 1.8 (m, 4H). 1.6 (s, 6H) 
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EXAMPLE 78 



N4l(RV[f2.3-Dihvdro-spiro[1H-indane-1.4'-piperdinV1'-vl)carfaonvn-3(4-methoxvphenv^^ 
2-methvlpropanamide 

5 

[0168] 

Step A : N-[1 fR)-f(2.3-Dihvdro-spiro[1 H-indene-1 .4'-piperdinM'-vOcarbonvl]-3-(4-methoxvphenvl)propvll-2-fn .1 - 
dimethvlethoxv)carbonvnamino-2-methvlpropanamide 

10 To a solution of (2R)-2-[(nnethoxycarbonyl)amino]-4-(4-methoxyphenyl)-butanoic acid (2 g, 0 75 mmol), 2,3-di- 

hydro-spiro[1 H -indene-1 ,4'i3iperdine) hydrochloride (0. 1 6 g, 0J5 mmol ), HOBT 0. 1 2 g, 0.89 mmol). and N-meth- 
ylmorpholine (0.16 mL, 1.5 mmol) in chtoroform was added EDC (0.21 g, 1 5 eq) and stirred at RT The work-up 
and isolation is the same as Step C. Example 77, A solution of this crude product in 5 mL of 30% HBr In acetic 
acid was heated at 60*^0 for 30 min. The reaction mixture was cooled to room temperature and the solvent was 

IS renrK>ved under reduced pressure to give the title compound as an orange solid. A solution of this material in 

chloroform was treated with 2-(t-butoxycarbonyl)amino-2-methyl-propanoic acid, N-methyl nnorphollne. HOBT 
(0.048 g. and EDC (0.08 g, 1 .5 eq) and stirred overnight. The reaction mixture was poured into aqueous sodium 
bicarbonate solution and extracted with CHCI3, washed with brine, dried over magnesium sulfate, filtered and 
evaporated. The crude product was punfied on silica gel using 5% MeOH in CHCI3 to give the title compound. 

20 1 H NMR (400 MHz. CDCI3) 8 7.2 (m. 6H). 6.8 (d, J=8.6Hz. 2H), 5.0 (m. 1 H), 4.5 (m. 1 H). 3.7 (s, 3H), 3.5 (m. 2H), 

2.9 (t 2H). 2.8 (m. 4H), 2.2 (t. 2H). 2.0 (m, 2H), 1,8 (m, 4H). 1.6 (s. 6H). 1,4 (s. 9H), 

Step B : N-f1(R)-[(2.3-Dihvdro-spirof1H-indene-1.4'-piperdinl-V-yl)carbonyll-3-(4-methoxyphenvl)propvll-2-ami- 
no-2-methvlpropanamidB hydrochloride 
2S Prepared from the intermediate from Step A as described in Example 77, Step D. Purified by preperative TLC 

using 5% MeOH in CHCI3. 

1H NMR (400MHz, CDCI3) 6 7.2 (m, 6H), 6.8 (d. J= 8.6Hz. 2H), 4.5 (m. 1H). 3.7 (s. 3H). 3.5 (m. 2H). 2,9 (t. 2H). 
2.8 (m, 4H). 2,2 (t. 2H), 2.0 (m. 2H). 1.8 (m, 4H), 1.6 (s, 6H). 

30 EXAMPLE 79 

N-[1 (R)-f(2.3-Dihvdro-spirof1 H-indene-1 .4*-piperdinl-1 '-vl)carbonvn'3-phenvlpropvn-2-amino-2-methvlpropanamide 
hydrochloride 

3S [0169] 

Step A : N-fl (R)-[(2.3-Dihydro-spiro[1 H-indene-l .4'*piperdin1-V-yl)carbonyl1-3-phenvlpropvn-2'f(1 . 1 -dimethvl- 
ethoxv)<arbonvl1amino-2-methvlprDpanamide 

To a solution of (2R)-2-[(tert-butoxycarbonyl)amino]-4-phenyl-butanoic acid (0.1 g, 0.37 mmol), 2,3-dihydro- 

40 spiro[1 H-indene-1 ,4'-plperdine) hydrochloride (0.10 g. 0.45 mmol). N-methylmorpholine (0.1 mL. 2 eq), and HOBT 

(leq) in 3mL of chloroform was added and EDC (0. 14 g, 0.73 mmol) and stirred at RT overnight The work-up and 
isolation is the same as Example 77, Step C. The crude product was purified on silica get using 20% ethyl acetate 
in hexane. This material (0.25 g, 0.56 mmol) was hydrogenated in ethyl alcohol using catalytic amount of 10% Pd/ 
C and a hydrogen balloon at room temperature overnight. The catalyst was filtered off and washed with MeOH. 

4S Upon evaporation of the solvent the reduced material was obtained. This material was deprotected as described 

in Example 77, Step C. This intermediate was coupled to 2-(tert-butoxycarbonyl)amino-2-methyl-propanoic acid 
as illustrated in Example 77. Step C. The title compound was obtained by purification of the residue on silica gel 
using 5% MeOH in CHCI3. 

^H NMR (400MHz. CDCI3) 5 7.2 (m. 9H). 5.0 (m. 1H). 4,5 (m. 1H). 3,5 (m. 2H), 2.9 (t. 2H), 2.8 (m. 4H). 2,2 (t. 2H). 
so 2 0 (m, 2H), 1 .8 (m. 4H), 1 .6 (s. 6H). 1 .4 (s. 9H). 

Step B ' N-fl (R)-l(2.3-Dihvdro-spiro[1 H-indene-1. 4^piperdinl-1'-yncarbonyn-3-phenylpropvn-2-amino-2-methvl- 
propanamide hydrochloride 

The title compound prepared from the intermediate from Step A as described in Example 77. Step D. ^ H NMR 
ss (400MHz. CD3OD) 6 7.2 (m. 9H). 4.5 (m, 1H), 3.5 (m. 2H). 2.9 (t. 2H). 2.8 (m. 4H), 2.2 (m, 4H), 1.6 (m, 4H), 1.4 

(s, 6H). 
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EXAMPLE 80 

1'42'f(2-amino-2-methvl-1<>xopropvl)amino]-1<)XC>-3-(phenvlmethoxv)propvll5pi^^^ -1.4'-pip ridinel- 

3<arboxvlic acid methylester hydrochloride 

5 

[0170] 

Step A : 3-FrrfifluoromethvnsulfonvnoxvlspiroMH-fndene0.4'-piperidine1-1'-carboxvlic ac'td-LI-dimethvlethvlester 
To a solution of 420 mg (1.46 mmol) of the intermediate obtained from Example 4 (Step A) in 3.2 ml of THF 

10 at 0**C was added 3.2 ml (1 .60 mmol 0.5 M in hexane) of potassium bis(trtmethylsilyl)-amide. The reaction mixture 

was stirred for one hour and then 571 mg (1.60 mmol) of N-phenyltrifluromelhane sulfonamide was added. After 
4 hours the reaction was quenched with water and extracted with ethyl acetate. The organic layer was dried over 
sodium sulfate and concentrated. Purification by flash chromatography (silica gel, hexane/ethyl acetate 3:1) pro- 
vided 463 mg (1 .1 5 mmol) of the title compound as a white solid 

»5 1HNMR (200 MHz. CDCI3): 7.65-7.14 (m. 4 H). 6.66 (s. 1 H). 4.30-4.15 (m, 2 H), 3,24-2.96 (m. 2H), 2.06 (dt. 2 H). 

1.50 (s, 9H). 1.49-1.38 (m. 2 H). 

Step B : Spirof1H-indene-1.4'-piperTdine]-3.1'-dicarboxylicacid-1'-(1.1 dimethvlethyD-S-m ethyl ester 

A solution of 434 mg (1 .0 mmol) of the intermediate from Step A, 0,28 ml (2.0 mmol) of triethylamine, 16 mg 

^ (0,06 mmol) of triphenylphosphine. and 6.0 mg (0.03 mmol) of palladium acetate in 1 .6 ml of methanol and 4.0 ml 

of DMF was purged for 5 minutes with carbon monoxide and then stirred under a carbon monoxide atmosphere 
for 5 hours. TTie reaction mixture was diluted with water and extracted repeatedly with ethyl acetate. The ethyl 
acetate layer was dried over sodium sulfate and concentrated. Purification by flash chromatography (silica gel, 
hexane/ethyl acetate 6:1 ) provided 187 mg (0.54 mmol) of the title compound as a colorless oil. 

2S iHNMR (200 MHz. CDCI3): 7.99-7,94 (m, 1 H). 7.71 (s. 1 H), 7.34-7.26 (m. 3 H). 4.24-4,18 (m. 2 H), 3.91 (s. 3 H), 

3.13 (dt, 2 H), 2.03 (dt, 2 H). 1.51 (s. 9 H). 1.46-1.25 (m, 2 H). 

Step C : 2(n)-ff-2-l1.1-dimethvlethoxv)carbonvnamino1-2.2-dimethvl-1-oxoethvl]amino-2-(phenvlmethoxvlethvl)- 
1 -propanoic acidaltyl ester 

30 The title compound was prepared from commerically available BOC-O-BEN-D-Serine and allyl alcohol, fol- 

lowed by TFA treatment and coupling to Boc-a-methylatanine following the procedure described in Example 4, 
Step C. 

StepD : (2R)-ff-2-(1.1-dimethvlethoxv)cafbonvnamino]-2.2-dimethvl-1-oxoethvnamino-2-fphenvtmethvloxv)ethvl)- 

3$ 1 -propanoic acid 

To a stirred solutbn of the crude intermediate obtained in Step A (6.7 g, 15.9 mmol), tetrakis (triphenylphos- 
phine)palladium (1 .8 g. 0.1 eq) and, triphenyt phosphine (1 .25 g. 0.3 eq) was added a solution of potassium-2-ethyl 
hexanoate (35 mL, 0.5M solution in EtOAc). The reaction mixture was stirred at room temperature under nitrogen 
atmosphere for 1 h and then diluted with ether (100 mL) and poured into ice-water The organic layer was separated 

40 and the aqueous fraction was acidified with citric acid (20%), then extracted with EtOAc. The EtOAc extracts were 

washed with brine, dried over magnesium sulfate, filtered and evaporated to give the title compound as a solid. 
1 H NMR (400Hz, CD3OD) 5 7 3 (s, 5H), 4.7 (m. 1 H). 4.5 (s, 2H). 4.0 (m, 1 H), 3.6 (m, 1 H), 1 ,4 (d, 6H). 1 .3 (s. 9H), 

Step E : 1 '-f2-f f( 1 . 1 -dimethvlethvloxvcarbonvn-2-amino-2-methvl-1 -oxopropvOaminoM ■oxo-3-(phenylmethoxv) 
propvl1spiro-riH-indene-1.4''Pipendinel-3-carboxylic acid methyl ester 

The title compound (88 mg. 0 132 mmol) was prepared from the intermediate obtained in Step B (180 mg, 
0.524 mmol) and the intermediate prepared in Step D (21 2 mg, 0.576 mmol) according to the procedure described 
in Example 1 Step B. 

50 Step F : 1'-r2-f(2-amino-2-methvl-1-oxopropvl)aminoM-oxo-3-(phenvlmethoxy)propynspirof1H-indene-1.4'-piperi- 

dine]-3-carboxylic acid methyl ester hydrochloride 

The title compound (88 mg, 0,132 mmol)was prepared from the intermediate obtained in Step E (117 mg, 
0.193 mmol) according to the procedure described in Example 1 Step C. 

^HNMR (400 MHz, CDaOD 1:1 mixture of conlormers): 7.92-7.84 (m. 1 H), 7.86 (d, 1 H). 7.40-7.18 (m. 7 1/2 H). 
55 6.98 (d, 1 H), 5.22-5.15 (m. 1 H). 4.61-4.52 (m, 3 H). 4.18 (d. 1 H), 3.90 + 3.88 (s. 3 H total). 3.81-3.73 (m. 2 H). 

3.55-3.42 (m. 1 H). 3.15-3.08 (m, 1 H), 2.20-2.06 (m, 1/2 H). 2.03-1.92 (m, 1 1/2 H),1.57 + 1.54 + 1.53 + 1,52 (s, 
6 H total), 1.38-1.27 (m. 2 H). 
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EXAMPLE 81 

1 ''[2-f(2-amino-2-nn ethyl- 1 -oxapropyDaminol-l -oxo-S-(phenv!mBthQxvpfopvl]spirof 1 H-indene-1 .4'-pip9ftdin 1- 
3-carboxvlic acid hydrochlorid 

5 

[0171] To a solution of th title compound from ExampI 60 (Step F) in methanol was added 0.054 ml of 1 N potassium 
hydroxide. After 12 hours of stirnng at room temperature TLC analysis showed that there was stilt starting nr^terial 
present so 0.025 ml of 50% potasium hydroxide was added. TLC analysis after 1 hour showed that the starting material 
was gone. The reaction mixture was acidified with 1 N HCL and then concentrated. The residue was suspended in 
10 methanol and filtered through a cotton plug. Purification by MPLC (Sephadex LH-20. methanol) provided 15.8 mg 
(0.032 mmol) of the title compound. 

THNMR (400 MHz, CD3OD 1:1 mixture of confomiers): 7.92-7.90 (m. 1 H), 7.50 (d, 1 H). 7.40-7.12 (m, 7 1/2 H), 6.98 
(d. 1/2 H), 5.22-5.16 (m, 1 H), 4.60-4.51 (m. 3 H). 4.16-4.12 (m. 1 H), 3.83-3.73 (m. 2 H). 3.49-3.33 (m. 1 H). 3.15-3.09 
(m. 1 H), 2.17-2.14 (m, 1/2 H). 2.01-1.90 (m. 1 1/2 H), 1.61 + 1.57 + 1.55 (s. 6 H total). 1.37-1.28 (m, 2 H). 

IS 

EXAMPLE 82 

N-f 1 (R)-ff 3-f hydroxvmethvl)-2.3^lhvdrospirof 1 H-indene-1 .4'-piperidin1-1 '-vl]cart?onvn-2-(phenvlmethoxv)ethvH- 
2-amlno-2-methvlpropananmide hydrochloride 

20 

[0172] 

Step A : 1 '-[2-[f(1 . 1 -dimethylethyloxycarbonyl)-2-amino-2-methvl-1 -oxopropvDaminoM -oxo-3-(phenylme1hoxv) 
propvll-2, 3-dihydrospirof1 H-indene-1. 4'-piperidlnel-3K:arboxylic acid methyl ester 

2S To a suspention of Tellurium (52.6 mg. 0.412 mmol) in ethanol (2.0 ml) was added sodiumborohydrtde (36.6 

mg, 0.99 mmol) and the mixture was refluxed for 10 minutes. A solutbn of the title compound from Example 79, 
Step E (100 mg, 0.165 mg) in ethcinot (1 .0 ml ) was cannulated into the reaction mixture at room temperature. The 
reaction mixture was then stirred over night, filtered and concentrated. The residue was dissolved in ethyl acetate 
and 1 N KOH was added. The aqueous layer was then extracted with ethyl acetate (3 x 1 vol). The organic layers 

30 were dried over anhydrous sodium sulfate, filtered and concentrated. Flash chronnatography (silica gel, methylene 

chloride/ethyl acetate 2:1) gave the title compound (91 mg, 0.15 mmol) as a clear glass. 

Step B: N-f(R)-f[3-{hvdroxymethyl)-2.3-dihydrospirof1 H-lndene-1 .4'-piperidinM '-yncarbonvll-2-(phenylmethoxy) 
ethvl1-2-ff(1 . 1 •dimethylethoxycarbonyllamino-2-methylpropanamide 
3S A portion of the intenmediate from Step A (42.1 mg, 0.069 mmol) was dissolved in methylene chloride and 

cooled to -lO'^C. DIBALH (0.172 ml, 0.172 mnool) was added and the reaction mixture was stirred until the starting 
material was consumed. The reaction was quenched with 3 drops of water and then a spatula of KF on alumina 
was added. The mixture was stirrred for 3 h. filtered and then stripped. The residue was purified by flash chroma- 
tography (silica gel, methylene chloride/acetone 4 : 1] to give the title compound (22.6 mg. 0.039 mnrral). 

40 

Step C : N-[1 (R)-[|3-(hydroxymethyl)-2,3-dihydrospiro[1 H-indene-1 .4'-piperidin1-1'-yllcarbonvn-2-(phenylmethoxy) 
ethyl1-2-amino-2-methylpropananmide trifiuroacetamide 

A solution of the intermediate prepared in Step B (12.1 mg, 0.21 mol) in a 1 : 1 mixture of methylene chloride 
and TFA was stirred at room temperature for 3 h. The solution was concentrated and the residue was azeotroped 
45 from toluene. MPLC (LH20 column, methanol ) gave the title compound (4.8 mg, .008 mmol). 

^HNMR (400 MHz. CDaOD 1 1 mixture of diastereomers and a 1 : 1 mixture of conformers): 7 40-7.09 (m. 8.5 H), 
6.87-6.68 (m. 0.5 H). 5.20-5.14 (m, 1 H), 4.62-4.45 (m. 3 H), 4.09-3.95 (m, 1 H). 3.88-3.81 (m, 1 H). 3.78-3.61 (m 
3 H), 2.95-2.86 (m. 1 H), 2.48-2.39 (m, 1 H). 2.13-2.09 (m, 0.5 H), 1.95-1. 71 (m, 2.5 H). 1.59-1.48 (m, 8 H). 

so EXAMPLE eSA 

N-ff 1(R)-ff3-f fdimethylamino)carbonvn-2.3-dihydrospirof 1 H-indene-1 .4'-piperidine111 *-vncarbonyn-2-(phenylmethoxy) 
ethyn-2-amino-2-methvlpropanamide hydrochloride 

55 [0173] 

Step A . f2-ff(1 ,1 -dimethvlethoxycarbonvl)-2-amino-methyl-1 -oxopropvlaminoM -oxo-3-(phenv!methoxv)propyll- 
2,3-dihvdrospirof 1 H-tndene-1 .4'-pipertdine]-3-carboxylic acid 
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A portion of the intermediate Irom Example 82A. Step A (31 2 mg, 0.502 mmol) was dissloved in methanol (3.0 
ml)/H20 (1.0 ml) and lithium hydroxide was added (14.4 mg. 0.602 mmol) and the solution was stirred overnight. 
The solution was concentrated to dryness and the residue was dissolved in ethyIacetate/1 N HCL. Extraction with 
ethyl acetate followed by drying and concentration gave the trtle compound (289 mg. 0.47 mmol). 

5 

Step B : N-f f 1 (R)-[[3-f(dimethvtamino)carbonyl1-2.3-dihvdrospiro-f 1 H-indene-1 .4'-p[peridineM 'Vl1carfaonvlV2- 
(phenvlmethoxv)ethvl1-2-[[f2.2-dimethvlethoxvIcarfaonvnaminol'2' methylpropanamide 

The intermediate from Step A (17.5 mg, 0.028 mmol) was reacted with EDC (8.2 mg, 0.043 mmol), HOBT (5.8 
mg, 0.043), NMM (4.5 mM, 0,043 mmol) and dimethyl amine hydrochloride (3.4 mg, 0.043 mmol) according to 
10 ihe procedure described in Example 1 , Step A Flash chromatography (silica gel, methylene chloride acetone 2 : 

1) provided the title compound (15,2 mg. 0.023). 

Step C : N-[f1(Rl-f[3-f(dimethvlamino)carbonvn-2.3<)ihvdrospiro-f1H-indene0.4'H)iperidln1-1'-vl]carbonv^ 
nvlmethoxv)ethvll-2-amino-2-methvlpropanamide hydrochloride 
75 The intermediate from Step B was stirred in a mixture of methanol, con HCL. and water The solution was 

concentrated and azeotroped from toluene and finally dried under vacuum to give the title compound (12.1 mg, . 
021 mmol). 

EXAMPLE 83B 

20 

Resolution of 1T(1.1-dimethvlethoxv)carbonvn-2.3<jihvdrospiro(1H-indene-1.4'-piperidine1-3-carboxvlic acid ethyl 
ester Method A Enantiomer 1 

[0174] 

2S 

Step A : 1'f1.1-(dimethvlethoxvlcarboxyll-f1H-indene-1.4'-plperidinel-3-carfaoxvlic acid ethyl ester 

The title compound was prepared following the procedure described in Example 80, Step B except that ethanol 
was used instead of methanol. 

1HNMR (200 MHz. CDCI3): 8,0-7,9 (m, 1 H), 7 7 (s. 1 H). 7.4-7,2 (m, 3 H). 4.39 (q, 2 H) 4.3-4.2 (m. 2 H). 3.13 (dt, 
30 2 H). 2.03 (dt, 2 H), 1 .51 (s, 9 H). 1 .46-1 .25 (m, 2 H), 1 .44 {t,3 H). 

Step B : 1'-(1,1-dimethylethvloxvlcarbonvll-2.3-dihvdrospirof1 H-indene-1 .4'-piperidinel-3-carboxylic acid 

To a solution of the title compound from Step A (4.0 g,11.2 mmol) in methanol (30 ml) at 0*^C was added 2 N 
KOH (16.8 ml, 33,6 mmol). The reaction was warmed to room temperature and stirred for 3 h at which time TLC 
3S analysis showed that the starting material had been consumed. The methanol was removed under vacuum and 

the residue was dissloved in ethyl acetate. IN HCl was added and the layers were separated and the aqueous 
layer was extracted with ethyl acetate (3 x 1 vol). The combined organic layers were washed with saturated aqueous 
NaCi, dried over anhydrous sodium sulfate, filtered and concentrated to provide the title compound (3.28 g, 9.9 
mmol) as a white solid. 

40 iHNMR (200 MHz. CDCI3): 8.06-7.80 (m. 1 H). 7.86 (s. 1 H). 7.4-7.3 (m. 3 H). 4.32-4.18 (m. 2 H), 3.18 (dt. 2 H), 

2.06 (dt, 2 H). 1.51 (s, 9 H). 1.46-1.25 (m. 2 H). H). 

Step C : 1'f{1 .1 •dimethylethoxv)carbonyn-2.3-dihvdrospiro(1 H-indene-1 .4'-piperidinel-3-carboxylic acid 

To a suspension of Pd/C (300 mg) in methanol (20 ml) and ethyl acetate (10 ml) was added the title compound 
45 (1 .2 g, 3.6 mmol) from Step B. The reaction mixture was purged with hydrogen and then stirred under a hydrogen 

balloon for 1 h. The mixture was filtered through celite and concentrated to give the title compound (1 . 1 g, 33 mmol) 
""HNMR (200 MHz. CDCI3): 7.50-7 42 (m. 1 H). 7.34-7.12 (m. 3 H). 4,22-4.04 (m. 3 H). 3.06-2.84 (m, 2 H). 2.40 
(d. 2 H). 1.88-1.6 (m, 4 H), 1 50 (s. 9 H). 

50 step D : 2.3-dihvdrospirof 1 H-indene-1 .4*-pipertdine1-3,1'-dicarboxvlic acid 1'-(1 .1 -dimethylethyl) 3'{1 -[(ethoxy)- 

cartx^nvMethvDdiester 

To a solution of the intermediate from Step C in toluene at 0°C was added sodium hydride (99 mg, 80%, 3.3 
mmol). The reaction mixture was stirred for 15 minutes and then DMP (0.050 ml) and oxalyl chloride (3.0 ml 2 N 
in methylene chloride) were added. The reaction mixture was stirred for 1 h and then concentrated. The residue 
55 was redissolved in toluene and cooled to -10°C. S-Ethyllactal (0,413 mm I. 3.6 mmol) was added f Ilowed im- 
mediately by N-methyl pyrr lididne (1.1 ml. 10.5 mmol). The reacti n was stirred f r thr e minutes and then 
quenched with an excess of dimethylamino propyl amine. The toluene layer was diluted with ethyl acetate and 
wash d with 1 N HCl and saturated aqu us sodium chlorid . The organic layer was dried ov r anhydrous mag- 
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nesium sulfat . filtered and concentrated. Flash Chromatography (silica gel, hexane/ethyi acetate 4:1) gave a 5: 

1 mixture of diastereomers (725 mg ). The mixture could be enriched to almost 10.1 by MPLC (silica gel, hexane/ 
ethyl acetate 10*1) 

iHNMR (200 MHz, CDCI3): 7.58-7.49 (m, 1 H). 7.32-7.12 (m, 3 H), 5.16 (q, 4H). 4,35-4.04 (m, 4 H). 3.08- 2.85 (m. 
5 2 H), 2.45-2 36 (m. 2 H), 1,94-1.60 (m, 4 H). 1.54 (d, 3 H). 1,50 (s, 9 H), 1 22 (t. 3 H). 

Step E ' 1 '1(1 ,1-dimethvlethoxv)carbonvl1-2.3-dihvdrospirof1 H-lndene-1 .4'-piper1dine]-3-carboxvlic acid ethyl ester 
Enantiomer 1 

To a solution of the title compound from Step D (400 mg, 0.928 mmol) in ethanol (10 ml) was added titanium 
TO isopropoxide (0.303 ml,1 .02 mmol). The reaction mixture was heated to reflux until TLC analysis showed that the 

starting material had been consumed. The solvent was removed under vacuum and the residue was purified by 
flash chromatography (silica gel, hexane/ethyl acetate 6:1) to give the title compound (313 mg , 0 87 mmol) 

EXAMPLE 83C 

75 

Resolution of 1 'fd . 1 •dimethvlethoxv)carbonvll-2.3-dihvdrospiro(1 H-indene-1 .4'-piperidlne1-3<arfaoxvlic acid ethyl 
ester Method A Enantiomer 2 

[0175] 

20 

Step A : 2.3-dihydrospirof1H-!ndene-1.4'-piperidine]3,1'-dicarfaoxvlic acid 1 '-(1.1 -dimethyl ethyl) 3-(2-oxo- 
4.4-dimethyltetrahydroturan-3-yn diester 

The title compound (437 mg, 0.98 mmol) was prepared from the intermediate prepared in Example 83 B Step 
C (512 mg. 1.55 mmol). following the procedure used inExample 83 B Step D, except that R-Pantolactone (242 
^5 mg, 1 .86 mnnol) was used instead of S-ethyllactate. 

iHNMR (200 MHz, CDCI3): 7,58-7.48 (m, 1 H), 7.32-7.15 (m, 3 H), 5.42 (s, 1 H), 4.35-4.05 (m. 5 H). 3.05-2.85 (m, 

2 H). 2.55-2 30 (m. 2 H). 2.0-1.60 (m. 2 H). 1.50 (s. 9 H), 1.32-1.18 (m. 2 H). 1.20 (s, 3 H), 1.08 (s. 3 H). 

Step B : 1 'fd.l -dimethylethoxy)cart)onyn-2.3-dihydrospiro[1 H-indene-1 .4'-pipBridine1-3-cart)oxylic acid ethyl ester 
30 Enantiomer 2 

The title compound (302 mg, 0,84 mmol) was prepared from the intermediate prepared in Step A (413 mg, 
0.94 mmol) following the procedure used in Example 83 B.Step E. 

EXAMPLE B3D 

35 

Resolution of 1 '[(1 .1 -dimethylethoxy)carbonyl|-2,3-dihydrospiro(1 H-indene-1 .4'-piperidine]-3-carboxvlic acid ethyl 
ester Method B Enantiomer 1 

[0176] 

40 

Step A : V-(1 .1 -dimethylethvloxvcarbonyl]-2.3-dihvdrosplrof1 H-indene-1 ,4'-piperidinel-3-carboxylic acid Enanti- 
omer 1 

To a solution of the title compound from Example 83B, Step C (2.5 g, 7.5 mmol) in toluene (10 ml) was added 
R-methyl benzylamine. The reaction mixture was warmed until a clear solution was obtained and then cooled to 
4S room temperature. A seed crystal (obtained from a similar experiment on a smaller scale) was added and the 

solution was stored for 1 8 h at room temperature and then for 1 h at 0°C. The crystals were recovered by filtration 
and then dissloved in 1 N HCI, The acid solution was extracted with ethyl acetate (3 x 1 \A>1). The organic layer 
was washed with 1 N HCI (1 x vol), saturated aqueous sodium chloride, dried over anydrous magnesium sulfate, 
filtered and concentrated to provide the title compound (800 mg, 2.4 mmol) as a white solid. 

so 

Step B . 1 'f(1 .1 •dimethvlethoxy)carbonvl1-2.3-dihydrospirof1 H-indene-1 .4'-piperidine1-3-carboxvlic acid ethyl ester 
Enantiomef 1 

To a solution of the title compound from Step A (800 mg. 2.4 mmol ) in methylene chloride/elhanol 5:1 at O'C 
was added DMAP (30 mg. 0.245 mmol) and EDO (605 mg, 3,16 mmol). The reaction mixture was stirred for 1 h 
55 and then concentrated to one half of it's original volume and loaded onto a flash column. Flash chromatography 

(silica gel. hexane/ethyl acetate 4:1) gave the title c mpound (600 mg. 2 2 mmol). HPLC analysis (chiralcel OD. 
98.5% hexane/1 .5% isopropanol, 35*'C, 1 ml/min. E^ retention time 11.5 min; E2 r tention time 15.6 min) show d 
it to b approximately a 30:1 mixture f enant'iomers. 
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EXAMPLE 83E 

Resolulion o1 1T(1 J"dimethvlethoxv)carbonvll-2.3<iihvdrQsprro(1H-indene-1.4'-piperidin l-S-carboxylic acid ethyl 
ester Method B Enantiomer 2 

5 

[0177] 

Step A : 1'-(1.1<limethvlethvloxv)cartx)nvll-2.3-dihvdrospironH-rndene-1.4'-ptperid^ acid Enanti- 

omer 2 

70 The title compound from Example 83B. Step C (2.63 g, 7.9 rmiol) was resolved using the procedure described 

in Example BSD Step A except that S-methyl benzylamine (1 .02 ml, 7.9 mmol) was used. The title compound (798 
mg. 2.4 mnnol) was obtained as a white solid. 

Step B : 1 'f(1 . 1 ■dimethvlethoxv)carbonvl1-2.3-dihvdrospiro(1 H-indene-l .4'-piperidinel-3-cafboxvlic acid ethyl ester 
75 Enantiomer 2 

The title compound (623 mg . 1 .73 mmol) was prepared from the title compound of Step A (601 mg .1 .81 mmol) 
and EDO (571 mg, 2.98 mmol) in a 5:1 mixture o1 methylene chloride and ethanol. HPLG analyst (chiralcel OD. 
[4,6 mm. 250 mm) 98.5% hexane/1.5% isopropanol, 35*C. 1 ml/min. E^ retention time 11.5 min; E2 retention time 
15.8 min) showed it to be approximately a 35:1 mixture of enantiomers. 

20 

EXAMPLE 84 

1 '-f2fI(2-amino-2-methyl-1 -oxopropviyamino]5-(phenyi-1 oxopentyn-2,3-dihydrospiro[1 H-indene-1 .4'-piperidinel' 
3-carboxvlic acid ethyl ester hydrochloride Diastereomer 2 

25 

[0178] 

Step A : 1 '•[2ff1 .1 -dimethylethoxv)caffaonynamino-5-phenvl-1 -oxopentvll-2,3-dihvdrospirof1 H-indene-1 .4'-piperid- 
ine1-3-carboxylic acid ethyl ester Enantiomer 2 

30 The title compound from Example 83 C, Step B (289 mg, 0.80 mmol) was stirred fori h in a mixture of methylene 

chloride and TFA (1:1). The solution was then concentrated and azeotroped from toluene (3x10 ml). A portion 
of the residue (268.5 mg, 0.72 mmol) was reacted with the intermediate prepared in Exannple 73. Step 8. (285.7 
mg, 756 mmol). EDC (178.7 mg. 0.936 mnrwl). HOBT (126.6 mg, 0.936 mmol), and NMM (0.079 ml, 0.72 mmol) 
in methylene chloride according to the procedure used for Example 1 , Step A to provide the title compound (1 96.2 

3$ mg, 0.36 mmol). 

Step B : 1 'f2-ff2-[f (1 ,1 -dimethvlethoxv)carbonyllamino1'2-methvl-1 -oxopropyllaminol-S-phenyl-l -oxopentvll-2,3- 
dihydrospiro-[1 H-indene-1 .4'-piperidine]-3-carfaoxylic acid ethyl ester 

The title compound from Step A (155 mg, 0.29 mmol) was treated with TFA as in Step A and the residue was 
40 reacted with BOC-a-methyl alanine (73.5 mg. 0.377 mmol), EDC (72.0 mg. 0.377 mmol), HOBT (53 mg, 0.377 

mmol), NMM (0.032 ml, 0.290 mmol) according to the procedure used for Example 1 , Step A. Flash chromatography 
provided the title compound (112 mg, 0.18 mmol). 

Step C : 1 ''[2fT(2-amino-2-methvl-1 -oxopropvnamino15'(phenyl-1 -oxopentyn-2.3-dihvdrospiro[1 H-indene-1 .4'-pip- 
45 eridine1-3-carboxvlic acid ethyl ester hydrochloride Diastereomer 2 

The title compound from Step B (100 mg, 0.16 mmol) was stirred in 4 N HCI/dioxane for 1.5 h. The solution 
was concentrated and azeotroped from toluene. After drying under high vacuum the title compound (84 6 mg, 
0. 1 59 mmol) was obtained as a white solid. 

iHNMR (400 MHz, CD3OD): 7.36 (dd. 1 H), 7.28-7.02 (m, 8 H). 4.89-4.80 (m, 1 H), 4.49-4.45 (m. 1 H), 4.24-4.01 
SO (m. 3 H). 3.93-3.81 (m, 1 H), 3.26-3.22 (m, 1H), 2.91-2.85 (m. 1 H), 2.71-2.63 (m, 2 H). 2.46-2.38 (m, 2 H), 2.02 

(dt. 1 H), 1.82-1.64 (m. 5 H), 1.62 + 1.60 (s. 6 H total). 1.55-1.48 (m, 2 H). 1.30 (t. 3 H). 
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EXAMPLE 85 

1'424f(2-aminc>-2-me1hvlO-oxopropvl)amhol-5-(phenvl-1-oxopentvl1-2.3KJihvdf^^ 
3-cafboxvlic acrd ethyl ester hydrochloride Diast r omer 1 

[0179] 

Step A : 2.3-dihvdrospirof1H-indene-1 .4'-plperidine1'3'Carboxvlic acid ethyl ester hydrochloride 

The intermediate obtained in Example 83D. Step B (780 mg, 2.17 mmol) was stirred in 4 N HCI/dioxane until 
TLC analysis showed that the starting material was consumed The solution was concentrated and the residue 
was azeotroped from toluene to give a while solid (561 .2 mg, 2.1 5 mmol). 

Step B : 1 '-[211 1 . 1 ■dtmethvlethoxvlcarbonynamino-5-phenyM -oxopentvll-2.3-dihydrospirof 1 H-lndene-1 .4'-oiperid' 
inel-3-carboxvlic acid ethyl ester 

A portion of the intermediate obtained in Step A (222 mg, 0.752 mmol) was reacted with (2R)-2-[{1.l-dimeth- 
ylethoxy)carbonyl]-amino-5-phenyl-pentanotc acid (Example 73, Step B) (312 mg, 0.827 mmol), EDC (215 mg. 
1 . 1 mmol), HOBT (1 59 mg, 1 . 1 mmol) and NMM (0.082 ml, 0.752 mmol) according to the procedure used in Example 
1 , Step A. The title compound (217 mg. 0.399 mmol) was obtained as a white foamy solid after flash chromatog- 
raphy. 

Step C : 1'[2'[|2-([(1.lKiimethylethoxv)cafbonyllamino1-2-methyl-1-oxopropyl]amino1-5-phenvl-1-oxopentvl1- 
2.3-dihydrospiro-f1 H-indene-1.4'-piperidinBl-3-carboxylic acid ethyl ester 

The title compound (200 mg, 0.374) from Step B was treated with 4 N HCI/dioxane as in Step A. The residue 
was then reacted with BOC-a-methylalanine (95 mg, 0.468 mmol). EDC (107 mg, 0.561 mmol), HOBT (76 mg, 
0.561 mmol) and NMM (0.41 ml, 0,374 mmol) according to the procedure described for Example 1, Step A. The 
title compound (174 mg, 0.281 mmol) was obtained after flash chromatography 

Step P : 1 *-|2-[[(2-amino-2-methyl-1 -oxopropvl)amino]5-(phenyl-1 ■oxopentvl1-2.3-dihvdrospirof 1 H-indene-1 .4'- 
piperidine]-3-carboxylic acid ethyl ester hydrochloride Diastereomer 1 

The title compound (167 mg. 0.269 mmol) from Step C was reacted as in Example 84, Step C to give the title 
compound (146.3 mg. 0.263 mmol) as a white solid. 

iHIMMR (400 MHz, CD3OD): 7.35 (d, 1 H). 7.27-7.10 (m. 7.5 H). 7.01 (d. ,5 H), 4,52-4.48 (m, 1 H), 4.32-4.11 (m, 
3 H). 3.88-3.84 (m, 1 H). 3.26-3.23 (m. 1 H), 2.90-2.84 (m, 1 H), 2.75-2,60 (m. 2 H), 2.45-2.38 (m. 2 H), 1.88-1.48 
(m. 8 H), 1.61 + 1.59 (s, 6 H total). 1.31-1.27 (m, 3 H). FAB-MS: 620 (M + 1). 

EXAMPLE 86 

1'-f2-(R)-rf2-amino-2-methyl-1-oxopropyl)aminol-3-(indol-3-vn-1-oxopropyll-2.3-dihvdrospirof1 H-indene-1. 4'- 
piperidine1-3-carboxvlic acid ethyl ester hydrochloride Diastereomer 1 

[0180] 

Step A : 1 'f2-rf(1 .1 •dimethylethoxv)cartx>nyllaminol-3-indol-3-yl)-1 -oxopropyl|-2.3-dihydrospirof 1 H-indene-1 ,4'- 
piperidine]-3-carboxylic acid ethyl ester 

The intermediate prepared in Exannple 85. Step A (235 mg. 0.796 mmol) was reacted with Boc-D-Trp (290 
mg. 0 955 mmol), EDC (228 mg, 1.20 mmol). HOBT (162 mg, 1.20 mmol). and NMM (0.87 ml, 0 796 mnrral) in 
methylene chloride according to the procedure described in Example 1 . Step A. Flash chronoatography (silica gel, 
hexane/ethyl acetate 1:1) gave the title compound (287 mg. 0 525 mmol). 

Step B : 1 '-[2f RHf 2-[f (1 . 1 •dimethylethoxy)carbonyl1amino1-2-methvl-1 -oxopropyl]am!no-3-indole-3-vl-1 -oxopro- 
pyll-2.3-dihvdfOSpiro|1H-tndene-1 .4'-piperid[nel-3-cartx>xylic acid ethyl ester 

The title compound (198 mg. 0.31 mmol) was prepared from the intermediate obtained in Step A (280 mg. 
0.513 mmol) and BOC-a-methylalanine (130 mg. 0.641 mmol) according to the procedure described in Example 
85. Step C. 

Step C: 1'-l2-(R)-[f2-amlno-2-methyl-1-oxopropyl\amino]-3-nndol-3-yl)-1- xopropyl)1'2.3^ihydrospiro|1H-in- 
d ne-1.4'-piperidinel-3-carfaoxvlic acid ethyl ester hydrochloride Diastereomer 1 

The title compound (146 mg. 0.231 mmol) from Step B was reacted as in Example 84. Step C to give the title 
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compound (121.7 mg, 0.21 5 mmol) as a white solid. 
FAB-MS: 531 (m+1), 

EXAMPLE 87 

5 

1*-f2-f[(2-amino-2'methvl-lK)xopropyl)amino1-5-{phenyl'1-oxopentyll-2.3Kiihydrospiro[1H 
3-carboxvlic acid ethyl ester hydrochloride Diastereomer 2 

[0181] 

10 

Step A : 2.3-dihvdrospirof 1 H-indene-1 .4'-piperidine1-3-carboxylic acid ethyl ester hydrochloride 

The intermediate obtained in Example 83E. Step B (623 mg, 1.73 mmol) was stirred in 4 N HCI/dioxane until 
TLC analysis showed that the starting material was consumed. The solution was concentrated and the residue 
was azeotroped from toluene to give a white solid (481 mg, 1 .63 mmol). 

15 

Step B : 1 'f2-ff(1 .1 -dimethylethoxy)carfaonvllamino1-3-indol-3-yl)-1 -oxopropyl1-2.3-dihydrospirof1 H-indene-1 .4'- 
pipefidine}-3-carboxvlic acid ethyl ester 

A portion of the intermediate obtained in Step A (240.4 mg, 0.815 mmol) was reacted with Boc-D-Trp (297 
mg. 0.978 mmol), EDC (233 mg, 1.22 mmol), HOBT (177 mg. 1.22 mnrwl), and NMM (089 ml, 0,815 mmol) ac- 
20 cording to the procedure described in Example 1 Step A. The title compound (268 mg. 0.425 mmol) was obtained 

after flash chromatography. 

Step C: 1 '-f2(RH[2-[[(1 . 1 -dimethylethoxy)carbonynaminol-2-methyl-1 -oxopropyllamino-S-indole-S-vl-l -oxopro- 
pyll-2.3-dihydrospirof1 H-indene-1 .4'-piperidine1-3'Carboxylic acid ethyl ester 
2S The intermediate from Step B (250 mg. 0.458 mmol) was treated with 4 N HCI as in Example 85. Step A. The 

residue was reacted with BOC-a-methylalanine (116.2 mg, 0.572 mmol), EDC (131 mg. 0.68 mmol), HOBT (99 
mg, 0.68 mnrwl) and NMM (050 ml. 0.57 mmol) according to the procedure described for Example 1 , Step A. The 
title compound (217 mg, 0.34 mmol) was obtained as a white solid after flash chromatography. 

30 Step D : 1 '-[2-1 f2-amino-2-methyl-1 -oxopropyl)amino1-5-(phenyl-1 -oxopentyn-2.3<iihydrospirof 1 H-indene-1 .4*-pip- 

eridinel-3-cart)oxylic acid ethyl ester hydrochloride Diastereomer 2 

The intermediate obtained from Step C (207 mg, 0.32 mmol) was reacted as in Example 84. Step C to give 
the title compound (173 mg. 0.30 mmol) as a white solid. 

^HNMR (400 MHz, CD3OD. 2:1 mixture of conformers ): 7.61 (d. 2/3 H). 7.54 (d, 1/3 H). 7.40-7.01 (m. 7 1/3 H), 
3S 6.65 (d, 2/3 H), 5.28-5.22 {m,1 H), 4.39-4.32 (m, 1 H). 4 1B-4.13 (m.2 H). 4.06 (t. 1/3 H). 3.95 (t. 2/3 H), 3.78-3.70 

(m, 1 H). 3.20-3.17 (m. 4/3 H). 3.03 (dt. 2/3 H). 2.66-2.55 (m, 1 H), 2.22-2.10 (m, 2 H). 1.85 (dt. 1/3 H). 1.61 + 1.60 
+ 1.50 (s, 6 H total), 1.45-1.38 (m. 5/3 H), 1.28-1 22 (m. 3 H), 1.05 (dt. 2/3 H). 0.85 (dd, 2/3 H), 0.1 (dt, 2/3 H). 

EXAMPLE 88 

40 

1'[2-(R)-f(2-amino-2-methyl-1 ■oxopropyl)amino1-3-(phenylmethoxy)-1 •oxopropyn-2.3-dihydrospirof 1 H-indene-1 .4'- 
piperidinel-3-carboxylic acid ethyl ester hydrochloride Diastereomer 1 

[0182] 

4S 

Step A - 1'-f2-ff(1.1-dimethylethoxy)carbonynamino-3-(phenylmethoxy)-1-oxopropyl]-2.3'dihydrospirof1H-indene- 
1.4'-piperidinel-3-cart)oxylic acid ethyl ester 

A portion of the intermediate prepared in Example 85, Step A (1 61 .9 mg, 0.549 mmol) was reacted with Boc- 
D-O-BenSer (202 mg, 0.0.686 mmol). EDC (157 mg, 0.823 mmol). HOBT (119 mg. 0.82 mmol). and NMM (0.60 
50 ml, 0.549 mmol) in methylene chloride according to the procedure described in Example 1 . Step A. Flash chro- 

matography (silica gel, hexane/ethyl acetate 2:1) gave the title compound (168.6 mg, 0.316 nnmol). 

Step B: 1 '[2fR)-f[2-f-f 1 .1 dimethyl ethoxv)carbonvllamino)-2-methyM -oxopropyl)amino]-2-phenylmethoxyethyn- 
2.3-dihydfOSpiro[1 H-indene-1. 4'-piperidine]-3-carboxylic acid ethyl ester 
ss The intermediate from Step A (161 mg, 0.30 mmol) was treated with 4 N HCI as in Example 85, Step A. The 

residue was reacted with BOC-a-methylalanine (76 mg. 0.375 mmol). EDC (85.9 mg. 0.45 mmol), HOBT (60,7 
mg, 0.45 mmol) and NMM (00.033 ml, 0.30 mmol) according to the procedur described for Example 1 . Step A, 
The title compound (123 mg. 0.20 mm I) was obtained as a white solid aft r flash chromatography. 
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Step C ' 1 'f2-(RH(2-aniino-2 -methyl- 1 -oxopropvl)aminol-3-(phenylmethoxv)-1 -oxopropvll-2.S-dihvdrospirof 1 H-in- 
dene-1 .4'-piperidine]-3-carboxvlic acid ethyl ster hydrochloride Diastereomer 1 

The Intermediate obtained from Step B (108 mg, 0.178 mmol) was reacted as in Example 84, Step C to give 
the title compound (89.7 mg, 0.1 65 mmol) as a whit solid. 

iHNMR (400 MHz, CDjOD): 7.40-7.12 (m, 8 5 H), 6.85-6.80 (m, 0.5 H), 5.25-5.13 (m. 1 H). 4.61-4.48 (m. 2.5 H), 
4.26-4.03 (m. 3.5 H), 3.82-3.70 (2 H). 3.42-3 25 (m 1 H). 2.95-2.80 (m, 1 H), 2.48-2.36 (m, 2 H), 1.90-1.50 (m. 10 
H), 1,30(t, 3H). 

EXAMPLE 89 

V-[2-(R)'f(2'amlno-2-methvl-1-oxopropvl)amino1-3-(phenvlmethoxy)-1-oxopropyn-2.3-dihydrospirof1H-indene-1,4'' 
piperidinel-3-cart)oxvlic acid ethyl ester hydrochloride Diastereomer 2 

[0183] 

Step A : 1 '-f2-ff(1 .1 -dimethylethoxv)carfaonyl1amino-3-(phenylmethoxy)-1 -oxQpropyl]-2.3-dihydrospirori H-indene- 
1 .4'-piperidine]-3-caffaoxylic acid ethyl ester 

A portion of the Intemriediate obtained in Example 87, Step A. (240.4 mg, 0.815 mmol) was reacted with Boc- 
D-O-BenSer (240 mg, 1.0 mmol). EDC (233 mg. 1.22 mmol), HOST (177 mg. 1.22 mmol). and NMM (0.89 ml, 
0.815 mrTK>l) according to the procedure described in Example 1 Step A. The title compound (335 mg, 0.62 mmol) 
was obtained after flash chromatography. 

Step B: 1 '-[2(R)-ff2-f-f1 . 1 -dimethylethoxy)carbonyl]amino)-2-methyl-1 -oxopropyl)amino]-2-phenylmethoxvethvn- 
2.3Kjihydrospiro[1H-indene'1.4'-piperidinel-3-carboxylic acid ethyl ester 

The intermediate from Step A (297 mg. 0.55 mmol) was treated with 4 N HCI as in Example 85, Step A. The 
residue was reacted with BOC-a-melhylalanine (141 mg, 0.69 mmol), EDC (159 mg. 0.833 mmol). HOBT (120 
mg. 0.633 mmol) and NMM (0.60 ml, 0.55 mmol) according to the procedure described for Example 1, Step A. 
The title compound (272.8 mg, 0.449 mmol) was obtained as a white solid after flash chromatography (silica gel. 
methylene chloride/ethyl acetate 4:1). 

Step C: 1 'f2'(R)4f2>amino-2-methyl-1-oxopropvl)aminol-3-(phenylrnethoxy)-1-oxopropyl1-2.3-dihvdrospirof1H- 
indene-1.4'-piperidinel-3-carboxvlic acid ethyl ester hydrochtaride Diastereomer 2 

The intermediate obtained from Step B (206 mg. 0.339 mmol) was reacted as in Example 64. Step C to give 
the title compound (176.7 mg, 0.325 mmol) as a white solid. 

1HNMR (400 MHz, CD3OD): 7.40-7.10 (m. 8H), 6.88-6.84 (m, 1/2 H), 5.17 (t, 1 H), 4.57-4.47 (m, 2 H), 3.78-3.71 
(m, 2 H). 2.95-2.85 (m, 1H), 2.51-2,40 (m, 2 H). 2.09 (dt. 1/2 H), 1.80-1.45 (m.5/2 H). 1.62 + 1.58 + 1.52 (s, 6 H 
total)» 1.31-1.26 (m, 3 H). FAB-MS 522 (M+1). 

EXAMPLE 90 

1 '-f2-f|2-amino-2-methyl-1 k)xop ropy HaminolS-pheny 1-1 -oxopentyll-2.3-dihydrospiro[1 H-indene 1 .4'-piperidine- 
3-carboxvlic benzyl ester hdyrochloride Diastereomer 1 

[0184] 

Step A : 1 '-[(1 .1-dimethylethoxv)carbonyn-2.3-dihvdrospirof 1 H-indene-1 .4'-piperidine1-3-carboxvlicacid benzyl es- 
ter 

The title compound from Example83D. Step A. (945 mg. 2.83 mmol) was coupled to benzyl alcohol (0.45 ml, 
4.25 mmol) in methylene chloride according to the procedure described in Example 83D, Step B. The title com- 
pound (993 mg, 2.34 mmol) was obtained after flash chromatography (silica gel, hexane/ethyl acetate 7:1). 

Step B : 1 *-f2-ff(1 .1 -dimethvlethoxylcarbonyl1amino1-5-phenyl-1 -oxopentyl1-2,3-dihvdrospirori H-indene-1 .4'-p!pe- 
ridine1-3<arboxylic acid benzyl ester 

The intermediate obtained from Step A (380 mg, 0 699 mmol) was reacted with the compound prepared In 
Example 73, Step B, (338 mg. 0.899 mmol). EDC (255 mg. 1.34 mmol). HOBT (189 mg. 1.34 nrvnol) and NMM 
(0.98 ml. 0.899 mmol) acc rding to the procedure used in Expample 1, Step A. Flash chronnatography (silica gel, 
hexane/ethyl acetate 4: 1 ) gav the title compound (31 9 mg, 0.535 mnnol). 
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Step C 1 '-[2-[f2-ff (1 .1 •dimethvlethoxv)carbonvnamino]-2-methvl-1 -oxopropvl]amino1-S-ph nvl-1 -oxopentvll- 
2.3-dihvdro-f1H-indene-1.4''Piperidine]-3-carboxviic acid benzyl ester 

The intermediat from Step B (321 mg, 0,54 mmol) was treat d with 4 N HCI as in Example 85, Step A. The 
residue was reacted with BOC-a-methylalanine (1 37 mg, 0.67 nrvnol), EDC (154 mg. 0.81 mmol), HOBT (114 mg, 
s 0.61 mm I) and NMM (0.60 ml, 0.54 mmol) according to the procedur d scribed f r Example 1 , St p A. The title 

compound (315 mg, 0.46 mnrol) was obtained as a white solid after flash chronnatography (silica gel, methylene 
chloride/ethy t acetate 4: 1 ). 

Step D : 1 '-f2-ff2-amino-2-methvM -oxopropyllaminolS-phenyl'l ■oxopentvn-2.3-dihvdrospirof 1 H-indene 1 .4'-pipe- 
10 ridine-3-carboxvlic benzyl ester hdyrochloride Diastereomer 1 

The intermediate obtained from Step C (241 mg, 0.35 mmol) was reacted as In Example 84. Step C to give 
the title compound (201 mg. 0.328 mmol) as a white solid. 

iHNMR (400 MHz. CDCL3): 9.0-8.8 (m, 2 H). 7.85-7.78 (m, 1/2 H), 7.60-7.50 (m. 1/2 H). 7.40-7.08 (m, 131/2 H), 
6.92 (d. 1/2 H). 5.15 (dd, 2 H). 4.95-4.85 (m. 1 H). 4.57-4.40 (m, 1 H). 4.11-4.07 (m, 1 H). 3,77-3.67 (m. 1 H). 
IS 3.26-2.90 (m. 2 H). 2.80-2.55 (m. 2 H). 2.48-2.25 (m, 2 H). 1.90-1.40 (m, 10 H). 

EXAMPLE 91 

1 '-f-2-[[-2-amino-2-methyl-1 -oxopropyllaminol-S-phenyl-l oxopentyll-2,3-dihydrosplrof 1 H-indene-1 .4'-piperldinel- 
20 3-carboxylic acid hydrochtoride Diastereomer 1 . 

[0185] To a suspention of Pd/C (25 mg, 10 %) in ethanol (3.0 ml ) was added the title compound from Example 90, 
Step D (147 mg. 0.24 mmol) the reaction mixture was purged with hydrogen and then stirred under a hydrogen filled 
balloon tor 2 h. The mixture was filtered through celite and concentrated to give the title compound (119 mg, 0.22 mmol) 
2S as a white solid. 

iHNMR (400 MHz, CD3OD): 7.40 (d, 1 H), 7.28-7.10 (m, 7 1/2 H), 7.02 (d, 2/3 H), 4.53-4.45 (m, 1 H). 4.12 (m 1 H). 
3.85 (m, 1 H), 3.30-3.25 (m, 1 H), 2.94-2.82 (m. 1 H), 2.75-2.65 (m, 2 H). 2.45-2.35 (m, 2 H), 1 .90-1.52 (m. 14 H), 

EXAMPLE 92 

30 

1 '-f2-ff2-amino-2-methyl-1 -oxopropyllamino15-phBnyl-1 -oxopentyl1-2.3-dihydrospirof 1 H-indene 1 ,4'-pfperidine-3-car- 
boxylic benzyl ester hydrochloride Diastereomer 2 

[0186] 

3S 

Step A : 1 '-f (1 . 1 -dimethylethoxy)cartx)nyn-2. 3-dihvdrospiro[1 H-indene- 1 .4'-piperidine1 -3-carboxylic acid benzyl es- 
ter 

The title compound from Example 83 E, Step B (935 mg, 2.8 mmol) was coupled to benzyl alcohol (0.60 ml, 
5.6 mmol) in methylene chloride according to the procedure described in Example 83D, Step B. The title compound 
^ ( 1 .0 g, 2.4 mmol) was obtained after flash chromatography (silica gel, hexane/ethyl acetate 7:1). 

Step B : 1'-f2-f[(1 .1 -dimethylethoxylcarbonynamino1-5-phenvl-1-oxopentyl|-2,3-dihydrospirof1 H-indene-1 .4'-pipe- 
ridinel-3-carboxvlic acid benzyl ester 

The intermediate from Step A (368 mg. 0,87 mmol) was treated with 4 N HCI as in Example 85, Step A. The 
^ residue was reacted with the compound prepared in Example 73, Step B (327.6 mg, 0.869 mmol), EDC (248.9 

mg. 1.3 mmol). HOBT (183.3 mg, 1.3 mmol) andNMM (0.95 ml, 0 87 mnriol) according to the procedure described 
for Example 1 , Step A. The title compound (323 mg, 0.54 mmol) was obtained as a white solid after flash chroma- 
tography. 

50 Step C : 1 '-f2-[|2-ff ( 1 .1 -dimethylethoxy)cartx>nyl1amino1-2-methyl-1 -oxopropyllamino]-5-phenyl- 1 -oxopentyll- 

2.3-dihydro-f1H-tndene-1.4'-piperidinel-3-carboxylic acid benzyl ester 

The intermediate from Step B (311 mg, 0.521 mmol) was treated with 4 N HCI as in Example 85, Step /V. The 
residue was reacted with BOC-a-methylalanine (132 mg, 0.65 mmol), EDC (149 mg, 782 mnrral). HOBT (110 mg, 
0.78 mmol) and NMM (0.57 ml, 0.52 mmol) according to the procedure described for Example 1 . Step A. The title 

55 compound (239 mg, 0.35 mmol) was obtained as a white solid after flash chromatography 

Step D : Vf2-rf2-amino-2-methyl-1-oxopropynaminol-5-phenyl-1-oxopentyl]-2.3-dihydrospirof1H-indenBl.4'-pipe- 
ridin -3-cafboxylic benzyl ester hydrochloride Diastereomer 2 
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The rntermediate obtained from Step C (201 mg. 0.297 mmol) was reacted as in Example 84. Step C to give 
the title compound (162 mg, 0.265 mmol) as a white solid. 

^HNMR (400 MHz. CDCLa): 6.9-8.80 (m. 2 H). 7 75-7 70 (m, 1/2 H). 7.60-7.55 (m. 1/2 H). 7.38-7.05 (m. 13 1/2 
H). 6.93 (d. 1/2 H). 5.20-5.14 (m. 2 H), 4. 4.93-4.84 (m. 1 H). 4.51-4.41 (m. 1 H), 4.15-4.00 (m, 1 H), 3,80-3.65 (m. 
S 1 H). 3.20-2.99 (m, 1 H), 2.75-2.55 (m, 2 H), 2 45-2.25 (m. 1 H), 2.35-2.21 (m. 1 H), 2.0-1.60 (m, 12 1/2 H). 1.50-1.35 

(m. 3/2). 



EXAMPLE 93 



10 lM-2-ff-2-amino-2-methvl-1-oxopropvl1aminol'5-phenvl-1-oxopentvll-2.3-dihvdrospirof1H-indene-1.4'-piperidinel- 
3-cafboxvlic acid hydrochloride Diastereomer 2. 

[0187] To a suspension of Pd/C (25 mg, 10 %) in ethanol (3.0 ml ) was added the trtie compound from Example 92, 
Step D (138 mg, 0.225 mmol) the reaction mixture was purged with hydrogen and then stirred under ai hydrogen filled 
IS t}atloon for 2 h. The mixture was filtered through celite and concentrated to give the title compound (110.6 mg, 0.21 
mmol) as a white solid. 

iHNMR (400 MHz, CD3OD): 7.40-7.39 (m. 1 H), 7.28-7.01 (m,8 H). 4.49-4.45 (m.1 H), 4.13-4.07 (m. 1 H), 3.92-3.80 
(m. 1 H), 3.33-3 21 (m. 1 H). 3.01 -2.83 (m, 4/3 H). 2.75-2.60 (m, 5/3 H). 2.49-2.38 (m. 5/3 H). 2.02 (dt, 1/3 H), 1 .76-1 .30 
(m, 15 H). 

20 

EXAMPLE 94 

1 '-f2(R)-ff (2-amino-2-methyl-1 -oxopropvl)amlnol-3-(indole-3-vl)-1 -oxopropvn-2.3-dihvdrospirof 1 H-indene-1 .4'-pipe- 
ridinel-3.3-dicartx)xvlic acid diethyl ester hydrochlorrde 

2S 

[0188] 



Step A : 1 -'f ( 1 .1 -dimethvlethoxv)carbonvn-2.3-dihvdrospiro[1 H-indene-1 .4'-piperidine]-3.3-dicarb>oxvlic acid diethyl 
ester 

30 A sample of the title compound from Example 83B. Step A, was hydrogenated over Pd/C in EtOH. The catalyst 

was removed and the solvent was evaporated. 

To a solution of the residue (750 mg. 2.08 mmol) in THF at 0*C was added a solution of potassium bis(trimeth- 

ylsilyl)amide (4.5 ml, 2.28 mmol) and the reaction mixture was stirred for 1.5 h. Ethyl chloroformate (2.28 mmol) 

was added and the mixture was strirred for 3 h. The reaction was quenched with 1 N HCL and extracted with ethyl 
35 acetate (3x1 vol). The combined organic layers were washed with saturated sodium chloride and dried over 

magnesium sulfate. Filteration followed by concentration provided the title compound (789 mg. 1.83 mmol). 

Step B : 1 '■J2(R)-ff 2-f [( 1 , 1 ■dimethvlethoxv)carbonvl1amino1-2-methvl-1 -oxopropvn-2.3-dihvdrospirori H-indene- 
1.4'-piperidinel-3.3-dicarboxvlic acid diethyl ester 
40 The intermediate from Step A (1 30 mg. 0.301 nrvnol) was treated with 4 N HCI as in Exannple 85, Step A. The 

residue was reacted with the intermediate from Example 4, Step D (128.7 mg, 0.45 mnnol). EDC (86 mg. 0.451 
mmol). HOST (65 mg. 0.451 mmol) and NMM (0.036 ml, 0.331 mmol) according to the procedure described for 
Example 1. Step A. The title compound (114 mg, 0.162 mnrxst) was obtained as a white solid after flash 
chromatography . 

4S 

Step C : 1'-f2(R)-ff(1.1-dimethvlethoxv>carbonvl]amino1-2-methvl-1-oxopropvnamino1-3-indol6-3-vn-1-oxopropvl1- 
2. 3-dihvdrospirof1 H-indene-1. 4'-piperidine1-3.3-dicarboxvlic acid diethyl ester hydrochloride 

The intermediate obtained from Step B (101 mg, 0 143 mmol) was reacted as in Example 84, Step C to give 
the title compound (84.8 mg, 0.132 mmol) as a white solid. 
50 iHNMR (400 MHz. CD3OD mixture of conformers): 7.62 (d. 2/3 H), 7.54 (d. 1/3 H). 7.45-7.01 (m. 7 1/3 H), 6.63 

(d, 2/3 H), 5.26-5.22 (m.2/3 H), 5.20-5.16 (m. 1/3 H). 4.38-4.37 (m. 1 H). 4.20-4.10 (m, 3 H). 3.77-3.73 (m, 1 H). 
3 30-3.15 (m), 3 05-3.00 (m). 2 69-2.50 (m), 1.62 + 1.50 (s. 6 H total). 1.30-1.15 (m, 6 H). 1.00-0.87 (m. ). 0.12 
(dt, 2/3 H). FAB-MS 603 (M+1). 

55 
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EXAMPLE 95 



N'[1(R)f[3-fpvridin-2-vl)spirof1H-indene0.4'-piperidine1-1'-vncartonvl-4-phenvlbvtvl^^ 
hvdfochlorid 

5 

[0189] 

Step A : 3-(pvridin-2-vnspirof1H-indene-1.4'-piperidinel-1'-carix)Xvlic acid 1.1-dimethvlethvl ester 

To a solution of the intermediate obtained from Example 80. Step A (502 mg. 1.15 mmol) and 2-trimethyl 
10 stannyl pyridine (332 mg. 1 .38 mmol) in toluene (10 ml) was added triphenylphosphine (30.3 mg. 0.115 mmol) and 

tetrakis(triphenylphosphine)paltadium (132 mg, 0.114 mniol). The reaction was refluxed for 12 h. cooled to room 
temperature and diluted with ethyl acetate and water. The aqueous layer was extracted with ethyl acetate and the 
combined organic layers were dried over anhydrous sodium sulfate, filtered and concentrated. Flash chromatog- 
raphy of the residue (silica gel. hexane/ethyl acetate 4:1) gave the title compound (128 mg. 0.353 mmol). 

IS 

Step B : [1 -lF3-(pvridin-2-vl)spirof 1 H-tndene-l .4''PiperidlneM '-vl1carbonvn-4-phenvlbutvllcarbamic acid 
1,1-dimethylethvl ester 

The intermediate from Step A (120 mg, 0.331 mmol) was treated with 4 N HCl as in Example 85. Step A. The 
residue was reacted with the compound prepared in Example 73, Step B (97 mg. 0.33 mnrol). EDC (94.7 mg. 
20 0.496 mmol). HOBT (67 mg, 0.49 mmol) and NMM (0.076 ml. 0.66 mnrwl) according to the procedure described 

for Example 1. Step A. Tlie title compound (123 mg. 0.23 mmol) was obtained as a white solid after flash 
chromatography . 

Step C : N*[(R)-ll3-pvridln'2-vl)spiro[1H-indene-1.4'-piperidrn1-1'-vl]carbonvn-4s3henvlbvtvl-24l(1 J 
25 ethoxv)-carbonvllaminol-2-methvlpropanamide 

The intermediate from Step B (120 mg, 0.223 mmol) was treated with 4 N HCl as in Example 82, Step A. The 
residue was reacted with Boc-a-methylalanine (54 mg, 0.267 mmol), EDC (64 mg. 0.335 mmol), HOBT (47 mg, 
0,335 mmol) and NMM (0.51 ml. 0.467 mmol) according to the procedure described for Example 1. Step A. The 
title compound (108 mg, 0.17 mmol) was obtained as a white solid after flash chromatography. 

30 

Step D : N-f1(R)fl3-(pvridin-2-vnspirof1H-indene-1.4'-pjperidinel-1'-vncafbonvl-4-phenvlbvtvl1'2^ 
propanamtde hydrochloride 

The intermediate obtained from Step C (103 mg, 0.16 mmol) was reacted as in Example 84. Step C to give 
the title compound (83.1 mg, 0.15 mmol) as a white solid. ^HNMR (400 MHz, CD3OD): 8.99-8.91 (m, 1 H), 8.77-8.73 
35 (m, 1 H). 8.41 (d. 1 H), 8.13-8.10 (m, 1 H). 7.B6(d. 1 H), 7.61-7.10 (m, 9 H), 4.65-4.60 (m. 1 H). 4.14-4.02 (m, 1 

H). 3.73-3.52 (m, 2 H), 3.22-3.15 (m. 1 H). 2.75-2.62 (m. 2 H). 2.45-2.36 (m. 1 H), 2.22-1.44 (m. 13 H). FAB-MS 
523 (M+1). 

EXAMPLE 96 

40 

N-f1 (R)-[f 1 .2.3.5,6.7.2'.3'-octahvdrospirof4H-azepine-4.1M1 Hlindenl-1 -vl]carbonvn-2-(indole-3-vl)ethvl-2-lf1 .1 - 
dimethvlethoxv)carbonvn-amino-2-methvlpropanamide 

[0190] 

45 

Step A ' 2',3'-dihvdro-4.4-ethvlenedioxvspirofcvclohexanB-1 . 1 '-[ 1 Hlindene] 

To a solution of indene (0.84 g, 7,3 mmol) in THF at 0**C was added lithium bis(trimethylsilyl)amide (14.6 ml, 
14.6 mmol). After 30 minutes of stirring the anion was cannulated into a solution of 1 ,5-diiodo-3-ethylenedioxypen- 
tane (2.79 g, 7.3 mmol) prepared as described in J. Am. Chem. Soc. 1990, 9001-9003). The reaction mixture was 
so stirred for 1 h and then warmed to room temperature over night. The reaction mixture was concentrated and purified 

by flash chromatography (silica gel. hexane/ethyl acetate 10:1) to give the title compound (1.2 g. 4.9 mmol). 

Step B : 2'.3'-dihvdro-4oxospiro[cvclohexane-1.1'-f1 Hlindene 

The title compound (1.2 g. 4.95 mmol) was dissolved in acetone (22 ml) and water (1 ml) and PPTS (0.37 g, 
55 i.4g mmol were added. The mixture was h ated to reflux until most of the starting material had been consumed 

by TLC. The mixture was cooled, concentrated, and 10 % sodium carbonate was added. The aque us layer was 
extracted with ether. Th ether extracts wer dried ov r sodium sulfate, filtered, and concentrated. Flash chronna- 
tography (silica gel. hexanes/ether 5:1 ) gave the title compound (0.95 g. 4.8 mmol). 
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Step C : 1. 2.3.5.6 J.2\3'H3ctahvdrospirof4H-azepine-4 J '-flHI-indenel-l-carboxylic acid phenylmethyi ester 

The intermediate obtained in Step B (100 mg. 0.5 mmol) was hydrogenated ov r Pd/C in methanol. Th residue 
was then dissolved in chloroform and a solution of hydrazic acid (2 5 eq) was added toll w d by concentrated 
H2SO4. After stirring overnight th mixtur v^s made basic with 50 % NaOH and the aqueous layer was extract d 

5 with ethyl acetate. The organic layer vt^s was dried over magn sium sulfate, ftlteer d. and cone ntrated The 

crude product (56.3 mg. 0.26 mmol) was dissolved in THF and treated with LAH (0.497 ml, 1 M THF, 0.497 mmol). 
After stirring over night TLC analysis showed some starting material remained so the mixture was heated to reflux 
After 3 h there was still starting material present so another equivalent of LAH was added. After another hour the 
reaction was cooled and then quenched with 1 N KOH. The aqeous layer was extracted with ethyl acetate. The 

10 combined organic layers were dried over anhydrous sodium sulfate, filtered and concentrated to give a complex 

mixture of products (49.6 mg). Purification was not possible so the amine was protected by treatment with excess 
CBZCL and triethylamine cn methylene chloride Flash chromatograpy (silica gel , hexanes: ethyl acetate 3: 1 ) gave 
the title compound (25.3 mg, 0.075 mnrol). 

IS Step D : N-fl (RVITI .2.3.5.6.7.2'.3'-octahvdrospirof4H-azepine-4. 1 '-11 H-indenM -vncarbonvn-2-(indole-3-vl)ethvn- 

2-[r(1 .1 •dimethvlethoxv)carbonvl1amino-2'methvlpropanamide 

The intermediate obtained in Step C (21.3 mg, 0.063 mmol) was hydrogenated in ethanol over Pd/C, The 

residue obtained after filtration and concentration was reacted with the compound prepared in Example 4 Step D 

(20,6 mg, .053 mmol), EDC (13.9 mg, 0.073 mmol), and HOST (9.8 mg. 0.073 mmol) according to the procedure 
^ described in Example 1 , Step A. Flash chromatography (silica gel, methylene chtoride:ethyl acetate 3:1 ) gave the 

title compound (18.2 mg, 0.31 mmol). 

Step E : N4(RHf1.2.3.5.6J.2'-3'octahydrospiro[4H-a2epine>4J'-f1H]indene10vl]carbonvl-2-(indole-3-vnet^ 
2'amino-2-methvlpropanamide hdyrochloride 
2S The intermediate obtained in Step 0 (15.3 mg, 0.026 mmol) was treated with 4 N HCUdioxane according to 

the procedure described in Example 84 ,Step C. The title compound (11.9 mg, 0.023 mmol) was obtained as a 
white solid. 
FAB -MS 473 (M+1). 

30 EXAfi/iPLE 97 

N-fl (R)-f f3-f [(methanesulfonvnaminolcarbonvll-2.3HJihvdrospiro[1 H-indene-1 .4'-plperidinM '-vl1carbonvll-2-(indole- 
3-vl)ethvlV2-amino-2-methvlpropananmida trifluoroacetic acid salt 

3S [0191] 

Step A : 3-ff(methanesulfonvnamino1cari3onvn-2.3-dihvdrospiro-f 1 H-indene-1 .4'-piperidineM '-carboxvlic acid 
1 . 1 -dimethylethyl ester 

To a solution of the title compound from Example 838, Step B (335 mg, 1 .02 mmol), in THF (4 ml) and OMF 
40 (0.05 ml) at O^C was added sodium hydride (33.6 mg, 1.12 mmol) and the mixture was stin-ed for 30 minutes. 

Oxalyl chloride (0.75 ml of 2N, 150 mmol) was added to the mixture and stirred for 1 hour. The mixture was con- 
centrated and the residue was suspended in THF. To a solution of methanesulfonamide (194 mg. 1.12 mmol) in 
THF was added n-butyl Irthium (0.63 ml, 1 .27 mmol) the mixture was stirred for 10 minutes. The acid chloride/THF 
suspention was then cannulated into the sulfonamide anion and the mixture was stirred over night. The reaction 
^ was quenched with 1 N HCI and extracted with ethyl acetate (3 x 1 vol). The ethyl acetate layer was washed with 

saturated sodium chloride, dried over anhydrous magnesium sulfate, filtered and concentrated. Purification by 
MPLC (LH20 column, methanol) provided the title compound (242 mg. 0.586 mmo\). 

Step B : 3-ffmethanesulfonvl)amlno1cartx)nvlH1 H-indene-1. 4*-piperidinel1 '-carboxvlic acid 1 . 1 -dimethvlethylester 
so The title compound from Step A (238 mg, 058 mmol) was added to a suspension of Pd / C (40 mg ), purged 

with hydrogen and stirred under a hydrogen balloon for 3 h. The mixture was filtered through celite and concentrated 
to give the title compound (231 mg, 0.586 mol). 

Step C : N-fl (R)-l|3-||(methan6Sulfonvl)aminoTcarbonvn-2.3-dihvdrospirof1 H-indene-1. 4'-piperidin]-r-vl]cafb^ 
55 vl|-2-f indole-3-vHethvt1-2-[f (1 . 1 -dimethvlethoxv)carbonvn-amino1-2- methvlpropanamide 

Aporti n of the title compound fr m Step B (87 mg. 0.21 3 mmol) was stirred in a 1:1 mixture f TFA/methylene 
chloride for 1 h and then concentrat d and az otoped from toluene (3x5 ml). The residue was dissolved in 
methylene chloride and treated with EDC ( 162 mg, 85 mmol). HOBT (114 mg, 0.85 mmol). NMM (0.62 ml, mmol) 
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and the compound prepared in Example 4, Step D (220 mg. 0 56 mmol). according to the procedure described for 
Example 1 , Step A except that the reactbn was worked up with 1 N HCI instead o1 with saturated sodium bicarbo- 
nate. Purification by MPLC (LHgo column, m thanol) gave the title compound (119 mg, 0,17 mmol). 

5 Step D : N-f 1 (RHf3'[[(methanesullonvl)amino]carbonyn-2.3-dihvdrosptro[1 H-indene-1 .4'-piperidinl-1'-vl]carfaon- 

vl1-2-(indole-3-vl)ethvi1'2-amino-2-methvlpropananmide trifluoroacetic acid salt 

The title compound from Step C (51 .5 mg, 0.075 mmol) was dissolved in a 1 :1 mixture ot TFA and methylene 

chloride and stirred for 1 .5 hours. The solution was concentrated and the residue was azeotroped from toluene. 

Purification by MPLC (LH20 column, methanol) gave the title compound (37.3 mg, 0.053 mol). 
JO 1HNMR (400 MHz, CD3OD 2:1 confomiers; 1:1 mixture of diastereomers): 7 64-7.61 (m), 7.54 (d), 7.44 (d, ), 

7.39-7.35 (m), 7.28-7.00 (m), 6.69-6.63 (m). 5.27-5.22 (m), 5.21-5.17 (m), 4.45-4.30 (m). 4.05-3.94 (m), 3.85-3.70 

(m).3.24 (s), 3.21 (s),3.06-2.97 (m), 2.66-2.57 (m). FAB - MS 580 (M+1). 

EXAMPLE 98 

IS 

1'-f2(RH(2-amlno-2-methvl-1 K>xopropvl)aminol-5-phenvl-1 -oxopentvn-2.3-dihvdrospirof 1 H-lndene-1 .4'-piperidine1- 
3-acetic acid ethyl ester hydrochloride Diastereomer 2 

[0192] 

20 

Step A : 3-f [fethoxv)carbonynmethylenel-2.3-dihvdrospirof 1 H-indene-1 .4'-piperidinel-1 '-carboxvlic acid 
1 . 1 -dimethylethylester 

To a solution of triethyl phosphonoacetate (41 .9 mmol 9.39 9) in THF (1 00 ml) at 0**C, was added potassium 
bis(trimethylsilyl) amide (50.2 mmol, 0.5 M solution). The mixture was stirred at O^C for 45 min. A solution of the 

2S intermediate from Example 4 Step A (10.51 g, 34.9 mmol) in THF (200 ml) was added. The whole was stirred at 

0**C for an hour and at room temperature for 70 hr. Saturated aqueous ammonium chloride (50 ml) was added and 
the THF was removed. The aqueous layer was extracted with ethyl acetate (3 x 1 50 ml). The combined ethyl aetata 
layers were washed with brine, and dried over sodium sulfate. The title compound was obtained as a coloriess oil 
by evaporation and purification by flash chromatography (EtOAcihexane = 2:8) (5.74 g, 44%), 

30 iH NMR (CDCI3. 400 MH): 6 1.28 (t. 3H). 1.46 (m, 2H). 1.49 (s, 9H), 1.82 (m, 2H), 2.85 (s, 0.8H). 2.93 (m. 2H), 

3.24 (s, 1.2H), 4.14 (m, 2H), 4.20 (q, 2H), 5.96 (m, 0.4H). 6.31 (m. 0.6H). 7.27 (m, 2H). 7.39 (m. IH), 7.59 (d, 
0.6H). 8.78 (d, 0.4H). 

Step B :1'-f{1.1-<iimethvlethoxv>carbonyll-2.3-dihvdrospirof1H-indene-1.4'-oiperidine]-3-acetic acid 
3$ A mixture of the title compound (4.54 g, 12.2 mmol) from Step A and palladium on carbon (0.50 g) in MeOhi/ 

EtOAc (1 00 ml) was hydrogenated under a hydrogen balloon for 2 hr. The mixture was then filtered and evaporated. 
The residue and NaOH (0.98 g, 24.4 mmol) were dissolved in a mixture of MeOH (40 ml) and water (20 ml), and 
the solution was stirred at room temperature for 20 hr. Methanol was removed and the aqueous solution was diluted 
with water (50 ml). The solution was acidified with 1N HCI to pH-3. The resulting cloudy solution was extracted 
^ with EtOAc (3 X 150 ml). The combined EtOAc layers were washed with brine, and dried over sodium sulfate. A 

white solid was obtained after evaporation (3.73 g. 89%). 

"•H NMR (CDCI3, 400 MH): 5 1.49 (s, 9H). 1.55 (m. 4H). 2.04 (m. IH), 2.47 (dd. IH), 2.61 (dd. IH). 2,92 (m. 2H), 
2.98 (dd, IH). 3.63 (m. IH). 4.08 (m. 2H). 7.18 (4H). 

45 Step C : 3-[ff2-oxo-4-phenvlmethvloxazolidin-3-vncarbonvllmethvn-2.3-dihydrospirof1H-indene-1.4'-piperidinel-V- 

carboxvlic acid 1.1-dimethylethvl ester 

To a well stirred solution of the title compound from Step B (1.00 g, 2.90 mmol) in THF (20 ml) at -78*0 for 5 
mtn. were added triethyl amine (0.49 ml, 3.4 mmol) and trimethylacetyl chloride (0.39 ml, 3.19 mmol). The resulting 
slurry was stirred at -78"C for 5 min and O'C for 1 hr. Meanwhile, a separate solution of (R)-(+)-4-ben2yl-2-oxa- 

so zolidinone (0.57 g, 3.19 mmol) in THF (10 ml) was cooled to -78*C, followed by addition of n-BuLi (3.84 mmol, 

2.39 ml, 1 6 M solution), and was stirred at -78*C for 10 min. The solution was added to the slurry at -78*0 and 
the whole was stirred at -78° C for 40 min and 0"C for 30 min. Saturated aqueous ammonium chloride (10 ml) was 
added and the THF was rerroved. The aqueous was extracted with EtOAc (3 x 50 ml). The combined EtOAc layers 
were washed with brine and dried over sodium sulfate. Two pure diastereomers were obtained by MPLC (EtOAc/ 

55 hexane 2:8) (0.29 g of diastereomer 1 and 0.436 g f diastereomer 2). 

HPLC {(Rainin Microsorb Si 80-125-C5,1 ml^min, hexane/isopropano! gradi nt 3%t 5% 0-10 min;5%- 
50%10-15min;50 %15-20min; 50%-3% 20-25min. retention time 12.6 min; D2 retention tim 14.1 min. 
Diastereomer 1 ^H NMR(CDCl3. 400MH): 57.25(m. 9H), 4.72 (m. IH), 4.22 (m, 2H). 4.10 (m, 2H), 3.70 (m. IH). 
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3.52 (dd, 1H). 3.33 (dd. 1H), 3.11 (dd, 1H), 2.95 (m. 2HK 2.79 (dd, IH), 2. 62 (dd. 1H). 2.01 (m. 1H). 1.59 (m. 4H), 
1.47 (s. 9H). 

Diastereomer 2 ^ H NMR (CDCI3. 400 MH): 5 1 .47 (s, 9H), 1 .55 (m, 5H). 2.02 (m, 1 H). 2.63 (dd. 1 H), 2.79 (dd. 1 H), 
2.90 (m, 2H). 3.03 (dd. IH). 3.36 (dd. IH). 3.58 (dd. IH). 3.75 (m. IH), 4.10 (m. 2H). 4.20 (m. 2H). 4.71 (m. IH). 
5 7.25 (m, 9H) 

Step P - 1'-f(1.1-dtmethvlethoxv)carbonvn-2.3'dihvdrospiro[1H-indene-1 .4'-pipefidinel-3-acetic acid 

To a solution of benzyl alcohol (1 .24 ml, 11.9 mmol) in THF (50 ml) at 0°C, was added n-BuLi (8.96 mmol, 5.6 
ml, 1.6 M). The mixture was stirred at 0°C for 15 min. A solution of the trtle compound (3.00 g, 6.0 mrrx)!) from 

70 Step C in THF (50 ml) was added and the whole was stirred at 0'*C for 3 hr. Saturated aqueous anrunonium chloride 

(20 ml) was added and THF was removed. The organic was extracted with EtOAc (3 x 150 ml). The combined 
EtOAc layers were washed with brine, and dried over sodium sulfate. A colorless oil was obtained by flash chro- 
matography (EtOAc:hexane = 1:9); (a]D=+7.070 (0=1.06, CHgCy. The oil was dissolved in EtOH (100 ml) and 
charged with Pd/C (0.52 g) and hydrogen (balloon). The mixture was stirred at room temperature for 1 hr. The 

IS titled compound was obtained by filtration and evaporation in 97% yield (2.00 g) as a white solid. 

IH NMR (CDCI3, 400 MH): 5 1.47 (s. 9H), 1.57 (m. 4H), 2.04 (m, IH), 2.47 (dd, IH), 2 61 (dd. 1H), 2.93 (m. 2H), 
3.00 (m. IH), 3.64 (m. IH). 4.07 (m. 2H). 7.20 (m. 4H). 

Step E : 1 '-f2(R)-ff f 1 ,1 -dimethv[ethoxv)carbonvllamino-5-phenvl-1 •oxopentvl1-2.3-dihvdrospirori H-indene-l .4'- 

^ piperidinel-3-acetic acid ethvl ester 

A solution of the title compound (2.00 g. 5.79 mmol) from Step D in EtOH (50 ml) and thionyl chloride (5 ml, 
57.9 mmol) was stirred at room temerature for 20 hr. The solution was concentrated by vacuum and azeotroped 
from toluene (2x2 ml). To a mixture of the residue. (HOBT) (1.57 g. 11.59 mmol). (2R)-N-boc-2-amino-5-phe- 
nylpentanoic acid (Example 73. Step B) (1 .70 g, 5.79 mmol), 4-methyImorpholine (0.76 ml. 6.96 mnrwl) in methylene 

2S chloride (1 00 ml) at 0°C. 1 - and EDC (2.22 g. 1 1 .59 mmol) was added. The mixture was stirred at room tenrperature 

for 2 hr and then diluted with methylene chloride (100 ml). The solution was washed wrth water (50 ml), brine, and 
dried over sodium sulfate. The titled compound was purified by flash chromatography (EtOAc:hexane=3:7) as a 
coloriess thick oil (72%. 2.28 g). 

1 H NMR (CDCI3, 400 MH): 5 1 .25 (m. 3H). 1 .43 (m. 9H), 1 .52 (m, 5H), 1 .65 (m. 4H). 1 .89 (m, 0.5H), 2.06 (m, 0.5H), 
30 2.40 (m, 1 H). 2.60 (m. 2H), 2.76 (m. IH). 2.88 (m, 1 H), 3.05 (t, 0.5H), 3.22 (t, 0.5H). 3.61 (m. 1 H). 3.73 (d. 0.5H), 

3.81 (d. 0.5H), 4.20 (m. 2H). 4.60 (m. 2H). 5.48 (m. IH), 7.18 (m, 9H), 

Step F : 1'-[2(R)4fF2-(1.1-dimethvlethoxv)carbonvllaminol'2-methvl-lK)xopropvllamtnob5-phenvl-1-oxopentvl^^ 

2.3-dihvdrospirof1H-indene'1.4'-piperldinel-3-acetic acid ethvl ester 
35 A mixture of the title compound (2.28 g. 4. 1 5 mnrK>l) from Step E and hydrogen chloride (10 ml. 4M in dioxane) 

in EtOH (5 ml) was stirred at room temperature for 3 hr. The solvent was removed. To a mixture of the residue. 

BOC-a-methylalanine (0.84 g. 4.15 mmol). HOBT (0.84 g, 6.2 mmol), 4-methylmorpholine in methylene chloride 

(50 ml) at 0*C, and EDC (1.19 g. 5.20 mmol) was added. The whole was stirred at room temperature for 20 hr. 

The mixture was washed with water, brine and dried over sodium sulfate. The title compound was purified by flash 
40 column (EtOAc: hexane=1 :1 ) to give a white solid (80%. 2, 10 g). 

1H NMR (CDCI3. 400 MH)' 6 1.25 (m. 3H). 1.40 (s. 9H). 1.52 (m, 14H). 1.72 (m. 2H). 1,88 (m, 0.5H). 2.05 (m, 

0.5H). 2.40 (m. IN). 2.58 (m, 2H). 2.70.(m, IH), 2.69 (m. IH). 3.04 (t. 0.5H). 3.21 (t, 0.5H). 3.62 (m, IH). 3.75 (d, 

0.5H). 3.85 (d. 0.5H). 4.18 (m. 2H), 4.52 (t. IH), 4.95 (m. 2H), 7.18 (m. 9H). 

45 Step G : 1 '-|2(R)-f f2-amino-2-methvl-1 -oxoproovDaminol-S-phenvl-l -oxopentvl1-2.3-dihvdrospirof1 H-indene-1 .4'- 

piperidinel-3-acetic acid ethvl ester hydrochoride Diastereomer 2 

A solution of the compound (1.60 g. 2.20 mnnot) from Step F and HCi in dioxane (20 mO was stirred at room 

temperature for 1 hr. The solvent was removed to afford a white solid (100%, 1 .44 g). [ajp =+7.8° (c=0.90, CH3OH). 

^H NMR (CD3OD. 400 MH): 6 1.28 (m. 3H), 1.52 (m, 4H), 1.58 (m. 6H), 1.75 (m, 4H), 1,90 (m, 0.5H). 2.18 (m, 
so 0.5H). 2 47 (m, 1 H), 2.68 (m. 3H), 2 83 (m. IH). 2.92 (m. 1 H). 3.20 (t. 0.5H). 3.30 (t. 0.5H), 3.61 (m. IH). 3.81 (d. 

0.5H). 3.90 (d. 0 5H). 4.17 (m. 2H), 4.45 (t. IH). 4.88 (m, IH). 7.20 (m. 9H). FAB-MS: 534 (M + 1) 
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The title compound was obtained in 65% yield from diastereomer 2 obtained in Example 98 Step C using the 
procedur described in the first half part of Example 98, St p D. 

NMR (CDCI3. 400 MH). 5 7 34 (m. 5H), 7.15 (m. 4H). 5.17 (d. 2H), 4.06 (m, 2H). 3.64 (m, 1H). 2.95 (dd. 1H). 
2.88 (m, 2H). 2.00 (dt, 1H), 1.50 (m, 4H). 1.46 (s. 9H). 

5 

Step B : 1 ''f2(R)-ff( 1 . 1 -dlmethvlethoxy)carbonvnamino]-5-phenvl-1 -oxopentvll-2.3-dihydrospiro[1 H-indene-1 .4'- 
piperidinel-3-acettc acid benzyl ester 

The intermediate obtained in Step A was stirred in 4N HCI/dioxane for 1 hr. and concentrated and azeot roped 
from toluene. The residue was coupled to (D)-N-BOC-2-amino-5-phenyl-pentanolc acid using HOBX NMM and 
TO EDC in methylenechbride to give the title compound 

iH NMR (CDCI3. 400 f^H): 67.18 (m, 14H), 5.47 (m. 1H), 5.18 (m, 2H). 4.65 (m, 1H). 4.52 (m. 1H). 3.80 (m, 0.5H). 
3.70 (m. 0.5H). 3 61 (m. 1H), 3.18 (m. 0.5H). 2.95 (m. 1.5H). 2.55 (m, 3H). 2.05 (m, 0.5H). 1.86 (m, 0.5H). 170 
(m, 2H). 1.54 (m, 8H), 1.46 (d, 9H). 

IS Step C : 1 '-f2'f [241(1 .1 -dimethvlethoxvlcarbonvHaminoM -oxopropv^amino1-5'Phenvl-1-oxopentvl]'2.^-dihvdros- 

piro[1H-indene-1.4''Piperid^ne•^-acet^c acid benzyl ester 

The title compound was obtained in 84% yield from the intermediate prepared in Step B using the procedure 
described in Example 98. Step F. 

iH NMR (CDCI3. 400 MH): 5 7.20 (m. 14H), 5.19 (m. 2H), 5.00 (s, 1H). 4.92 (m, 1H), 4.50 (t. 1H), 3.82 (d, 0.5H), 
20 3.74 (d. 0.5H). 3.61 (m. 1H). 3.15 (t, 0.5H), 2.95 (m, 1.5H), 2.60 (m, 4H). 2.05 (m. 0.5H), 2.88 (m. 0 5H). 2.72 (m. 

2H), 1.50 (m, 14H), 1.40 (s. 9H). 

Step D : 1 '-f2(R)-[2-amino-2-methyH -oxopropy))aminol-5-phenyl-1 -oxopentvn-2.3-dihvdrospirof 1 H-indene-1 .4'- 
piperidinel'3*acetic acid benzyl ester hydrochloride 
2S The title compound was obtained from the intermediate prepared in Step C using the procedure described in 

Example 98. Step G. 

iH NMR (CD3OD, 400 MH): 6 7.20 (m. 14H), 5.20 (m, 2H). 4.42 (m, 1H), 3.88 (m. 0.5H), 3.80 (m. 0.5H). 3.61 (m, 
1H), 3.25 (m. 0.5H). 3.12 (m, 0.5H), 2.99 (m, 1 H). 2.70 (m. 2H). 2.56 (m. 2H). 2.18 (m. 0.5H). 1.90 (m. 0.5H). 1.78 
(m. 4H). 1.60 (m, 6H). 1.50 (m. 6H). 

30 

EXAMPLE 102 

1'-f2(RH(2-amino-2-methvl-1<)xopropvl)amino1-5-phenvl-1'OXOpentvn-2.3-dihvdrospirof1H-lndene0.4''Piperi 
3-acetic acid hydrochloride Diastereomer 2 

35 

[0196] A solutbn of the title compound from Example 101 , Step C (0.155 9, 0.23 mnrx)!) and HCI in dioxane (4M. 2 
ml) was stirred at room temperature for 20 hr. The solvent was removed. To a solution of the residue in MeOH (10 ml), 
was added Pd/C (0.05 g). The mixture was charged with hydrogen (balloon) for 1 hr. A white solid was obtained in 
79% yield (0.966 g) after evaporation of the soh/enl. [al^ 46.9° (c=1.02, CH3OH). 
40 1H NMR (CD3OD, 400 MH): 6 7.15 (m. 9H). 4.46 (t. 1H). 3.90 (d. 0.5H). 3.80 (d. 0.5H), 3.61 (m. 1H), 3.25 (m. 1H), 
2,89 (m. 2H), 2.68 (m. 3H). 2.39 (m. 1H). 2.18 (m. 0.5H), 1.90 (m. 0.5H). 1.75 (m, 4H). 1.60 (m, 13H). 

EXAMPLE 103 

4S 1 '•[2(R)-[(2-amino-2-methvl'1 -oxopropyl)aminol-3-{indole-3-yn-1 -oxop ropy n'2. 3-d ihydrospi roll H-indene-1 .4'- 
pi peridinel -3-acetic acid ethyl ester hydrochloride Diastereomer 1 

[0197] 

^ Step A 1'-f2-[f2-f[(1.1-dimethvlethoxv)carbonyl|amino1-1-oxopropvllaminol-2-(indol-3-yl)ethvll-2.3<iihydrospiro 

f1H-tndene-1,4'-pipendine-3-acetic acid ethyl ester 

A solution of the intemnediate from from Example 99, Step A (0.069 g, 0.20 mmol) in EtOH (10 ml) was mixed 
with thionyl chloride and the mixture was stirred for 48 hr. The solvent was removed and the residue was reacted 
with the intermediate prepared in Example 4, Step D according to the procedure described in Example 98, Step 

ss E. The title compound was obtain d in 57% yield (0.079 g) 

^H NMR (CDCI3. 400 MH, 1:2 confomiers): 6 8 39 (s, 2/3H), 8.30 (s, 1/3H), 7.76 (d, 2/3H), 7.60 (d, 1/3H). 7.40 (d, 
2/3H). 7.33 (d, 1/3H). 7.15 (m. 6H). 6.50 (m. 1 H). 5.31 (m. 2/3H), 5.20 (m, 1/3H), 5.00 (m. 1H), 4.40 (m. 1H), 4.12 
(m. 2H), 3.48 (m. 2H), 3.18 (m, 2H). 2.82 (m, 2H), 2 61 (m. 2/3H). 2.47 (m, 1/3H). 2.30 (m. 3H), 1.40 (m, 17H), 
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1.22 (m. 3H),0.87 (m, 2H). 0.40 (t. 1H). 

Step B : 142fR)-f(2-amino-2-methvlO<)Xopropvl)amino]-3-(indole-3-vl)-1-oxopropvll-2.3Kjihvdr^ 
1.4'-piperidine1-3-acetic acid ethyl ester hydrochloride 

The intermediate fr m Step A (0.079 g. 0.114 mmol), trifluoroacetic acid (2 ml), anisole (2 ml) and methylene 
chloride (2 ml) were stirred at room temperature for 20 hr. The solvent was removed and a flash column was carried 
out (CH2Cl2:MeOH:NH40H = 90:10:1) to give a colorless oil. The oil was treated with HCI (1 ml, 4 M in dioxane) 
and dried to afford a pink solid in 100% yield. 

NMR (CD3OD, 400 MH, confomners 1:2) 6 8.31 (d, 2/3H), 8,23 (d. 1/3H), 7.64 (d, 2/3H), 7.54 (d. 1/3H). 7.47 
(d. 2/3H). 7.37 (d. 1/3H), 7.12 (m, 5H). 6.63 (d, 1H), 5.28 (m. 2/3H), 5.18 (m, 1/3H), 4.39 (d, 1/3H). 4.31 (d, 2/3H). 
4.25 (m, 2H), 3.75 (d. 1H). 3.49 (m, 1H), 3.25 (m, 2H). 2.99 (t, 1H). 2.80 (m. IH). 2.62 (m. 1H). 2.38 (m, 2H). 1 .90 
(td. 1/3H). 1.60 (s. 6H). 1.40 (m. 4H). 1.26 (m. 3H). 0.80 (m, 2H), 0.40 (td. 2/3H). FAB-MS: 545 (fwl + 1). 

EXAMPLE 104 

1 '-[2(R)-f(2-amino-2-methvl-1 -oxopropyl)aminol-3-(indole-3-vl)-1 •oxopropyn-2.3-dihvdrospiro[1 H-indene-1 .4'- 
piperidine1-3-acetic acid ethyl ester hydrochloride Dtastereomer 2 

[0198] 

Step A : 1 *>l2'ff2-f[(1 .1 -dtmethvlethoxv)carbonvnaminoM •oxopropvllamino1'2'(indol-3-ynethvl1-2.3-dihvdrospiro 
f1 H-indene-1 .4'-piperidine-3-acetic acid ethyl ester 

The title compound was obtained in 76% yield from diastereomer 2 ot Example 98. Step D using the procedure 
described in Example 103. Step A. 

1H NMR (CDCI3. 400 MH. rotamer 1:2): 5 8.40 (br s. IH), 7.72 (d. 2/3H), 7.61 (d. 1/3H), 7.17 (m. 6H). 6.54 (m, 
IH). 5.22 (m. IH). 5.04 (br s. IH). 4.39 (m. IH). 4.10 (m. 2H). 3.48 (m. 2H). 3.18 (m. 2H). 2.81 (m, 2H). 2.55 (m, 
IH), 2.29 (m. 2H). 1.90 (m, 1/3H), 1.40 (m. 16H). 1.25 (m. 6H), 0.88 (m. IH). 0.00 (m. 2/3H). 

Step B : 1'-f2(RH(2-amino-2-methvl-l-oxopropvl)aminol-3-(indole-3-yl)-1 -oxop ropy 11-2. 3-dihydrospiro|1 H-indene- 
1.4'-piperidine-3-acettc acid ethyl ester hydrochloride 

The title compound was obtained in 100% yield from the intermediate obtained in Step A using the procedure 
described in Example 103. Step B. (aJo -40' (c= 0.15, CH3OH). 

^H NMR (CDgOD, 400 MH. rotamer 1:2): 6 7.60 (d. 2/3H), 7.55 (d. 1/3H). 7.35 (d. IH). 7.12 (m, 6H). 6.64 (d, IH), 
5.21 (m. IH), 4.38 (m. IH). 4.15 (m. 2H). 3.72 (m. IH), 3.40 (m, IH). 3.22 (m. 2H), 3.06 (m, IH). 2.80 (m. IH), 
2.69 (m. 1/3H). 2.58 (m, 2/3H). 2.35 (m. 2H), 2.02 (td. 1/3H), 1.62 (m. 6H), 1.38 (m. 2H). 1.20 (m. 5H). 0.90 (d, 
1H), 0.00 (td. 2/3H). FAB-MS: 545 (M+1). 

EXAMPLE 105 

1 '-l2(RV[(2-amino-2'methvl-1 -oxopropyDaminol-S-Ondole-S-vD-l •oxopropvn-2.3-dlhydrospirof 1 H-indene-1 .4 - 
piperidine1-3-acetic acid hydrochloride Diastereomer 2 

[0199] The title compound was obtained in 56% (0.030 g) by hydrolyzing the intermediate prepared in Example 1 04, 
Step B(0.0564 g, 0.097 mmol) from Example 7, Step B with NaOH in EtOH/H20. followed by acidification with HCI and 
MPLC purification. [a\o -32.6"* (c=0.95. CHaOH). 

IH NMR (CD3OD. 400 MH. rotamer 1-2)- 6 B 29 (d, 2/3H), 8.23 (d. 1/3H). 7.60 (d, 2/3H). 7.55 (d. 1/3H). 7.35 (d, IH). 
7.15 (m. 6H). 665 (d. IH), 5.31 (m, IH). 4.31 (m. IH), 3.71 (m, IH), 3.40 (m, IH), 3.20 (m. 2H), 3.07 (t. IH). 2.80 (m. 
IH), 2.70 (m. 1/3H). 2.60 (m, 2/3H). 2.35 (m. 2H), 2.01 (m. 1/3H). 1.62 (m, 6H), 1.40 (m, 2H). 1.22 (m. 2H). 0.90 (m. 
IH), 0.00 (m, 2/3H). FAB-MS: 517 (M+1) 

EXAMPLE 106 

1'-r2(R)-|(2-amlno-2-methyl-1 -oxopropvl)aminol'3-(phenylmethoxy)-1 •oxopropyll-2.3-dihydrospiro[1 H-indene-1 .4'- 
pipertdinel-3-acetic acid ethyl ester hydrochlonde Diastereomer 2 

[0200] 

Step A : 1'-f2(R)-[f(1.1-dimethvlethoxy)carbonyllamino!-2-(pheny[methoxy)ethvll2.3'dihvdrospirof1 H-indene-1 .4'- 



93 



EP 0 662 481 B1 



piperidinel-3-acetic acid ethyl ster 

The title compound from Example 99. Step D (160 mg, 0.367 mmol) was treated with ethanol and thi nyl 
chloride according to the proc dure used in Example 98. Step E. The resulting product was coupled to N-BocO 
ben-D-Serine (127 mg, 0.458 mnwl) with EDC (105 mg, 0.551 mmol). HOBT (74 mg. 0.551 mmol). and NMM 
s (0.040 ml. 0.367 mmol) following th procedure described in Example 1 (163.917). Flash chromatography (silica 

gel, hexane/ethyl acetate 2:1) gave the title compound (191 mg. 0.34 mmol). 

Step 8 : 1 '-f2(R)-fff2'f (1 . 1 -dimethvlethoxv)carbonvl1aminol-2-methvl-1 •oxopropvnamino1amino]-2-phenvlmelhoxv) 
ethvn2.3-dihvdrospiro[1H-indene-1.4'-piperidinel-3-acetic acid ethyl ester 
10 The intermediate from Step A (180 mg, 0.327 mmol) was treated with 4 N HCI as in Example 85 Step A. The 

residue was reacted with Boc-a-methylalanine (83 mg, 0.41 mmol), EDC (94 mg. 0.49 mmol), HOBT (66 mg. 0.49 
mmol) and NMM (0.36 ml, 0.327 mmol) according to the procedure described for Example 1 Step A. The title 
compound (157 mg, 0.249 mmol) was obtained as a white solid after flash chromatography 

'5 Step C . 172(R)4(2-amino-2-methyl-lK3xopropyl)amino1-3-(phenylmethoxvV1<>xopropyll-2.3<iihydrospiroriH^ 

dene-1.4'-piperidine1-3-acetic acid ethyl ester hydrochloride Diastereomer 2 

The intermediate from Step B (68 mg, 0,11 mmol) was stirred in 4N HCI/dioxane for 2 h. The solution was 

concentrated and azeotroped from toluene. After drying under high vacuum the title compound (56.7 mg. 0.10 

mrTK)l) was obtained as a white solid. 
20 1HNMR (400 MHz. CDgOD 1:1 mixture of confomners): 7.40-7.28 (m. 5 H), 7.22-7.10 (m. 7/2 H), 6.92-6.88 (m, 1/2 

H). 5. 1 8-5.1 5 (m. 1 H). 4.60-4.45 (m, 3 H), 4.25-4. 1 8 (m, 2H), 4.08-3.96 (m, 1 H), 3.85-3.70 (m, 2H), 3.68-3.55 (1 H). 

3.88-3.18 (m. 1H). 2.90-2.80 (m, 2H), 2.65-2.59 (m, 1H). 2.51-2.40 (m, 1H). 2.18 (dl. 1/2 H). 1.95 (dt. 1/2 H). 

1.65-1.50 (m. 10H), 1.32-.128 (m, 3H). 

25 EXAMPLE 107 

1M2(R)-r(2-amino-2-methvl-1<>xopropvl)amino1-3'Phenvlmethoxv)-1-oxoprcpyl1-2.3-dihydrospiro[1H-indene-1.4'- 
piperidinel-3-acetic acid hydrochloride Diastereomer 2 

30 [0201] 

StepA : 1M2(R)-ff[2-r(1.1-dimethylethoxv)car1xinvl1amino1-2-methvl-1-oxopropynamino1-2-(phenylmet 
2.3-dihydrospiroFlH-indene-1 ■4'-piperidine1-3-acetic acid 

Lithium hydroxide monohydrate (7.2 mg, 0.17 mmol) was added to the intermediate prepared in Example 106 
35 step B (73 mg, 0.11 mmol) in a mixture of acetonitrile and water. The reaction mixture was stirred tor 16 h and 

then made acidic with 1 N HCL. The aqueous layer was extracted with ethyl acetate (3x1 vol). The organic layer 
was washed with brine, dried over magnesium sulfate, filtered and concentrated to give the title compound (55.8 
mg, 0.09 mnnol). 

^ Step B : 1'-[2(R)-[f2-amino-2-methvt-l-oxopropyl)amino1-3-phenylmethoxv)-1-oxopropyl1-2.3-dihydrospiro[1H-tn- 

dene-1,4'-piperidine1-3-acetic acid hydrochloride Diastereomer 2 

The intermediate from Step A (47.8 mg, 0.079 mmol) was stirred in 4 N HCI/dioxane for 2 h. The solution was 

concentrated and azeotoped from toluene. After drying under high vacuum the title compound (38.8 mg, 0.72 

mmo\] was obtained as a white solid. 
45 iHNMR (400 MHz. CD3OD 1:1 mixture of conformers): 7.34-7.25 (m. 4H). 7.22-7.10 (m, 9/2 H), 6.92-6.88 (m. 1/2 

H), 5.20-5.15 (m. 1H). 4.60-4.45 (m. 3H). 4.05-3.98 (m. 1H). 3.79-3.70 (m, 2H), 3.65-3.55 (m, 1H), 3.40-3.18 (m, 

1H). 2.95-2.80 (m. 2H). 2.68-2.62 (m. IN), 2.44-2.38 (m. IH), 2.15 (dt, 1/2 H). 1.94 (dt, 1/2 H). 1.62-1.48 (m. 10H). 

EXAMPLE 108 

so 

1'-f2(RH(2-amino-2-methyl-1-oxopropyl>amino1-5-phenyl-1-oxopentyn-2,3-dihydrospirof1H-indene-1.4'-piperidine]- 
3-acelic acid ethyl ester hydrochoride Diastereomer 1 & Diastereomer 2 

[0202] 

55 

Step A : 1'-f(1.1-dimethylethoxv)carbonyll-2.3-dihydrospirof1H-indene-1.4'-piperidin 1-3-acetic acid ethyl est r 

The title compound was obtained in 78% yield (0.67 g) from the title compound (0.86 g. 2.31 mmol) in Example 
98, St p A, by hydrogenation with Pd/C under a hydrogen filled balloon. 
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iH NMR (CDCI3. 400 MH): 5 7.20 (m. 4H). 4.18 (q. 2H). 4.07 (m. 2H), 3.61 (m. 1H). 2.90 (m. 2H). 2.88 (dd. 1H). 
2,57 (dd, 1H). 2.40 (dd, 1H). 2.00 (Id. 1H). 1.50 (m. 4H). 1.46 (s. 9H). 1.29 (t, 3H). 

Step B : 1 '-f2(R)-ff (1 . 1 •dimethvlethoxv)carbonvnamino1-5-phenvl-1 •oxopentvl1-2.3-dihvdrospirof 1 H-indene-1 .4'- 
5 piperidinel-3-aceltc acid ethyl ester 

The title compound was obtained in 80% yield (0.40 g) as a colorless oil by treatment of the title compound 
(0.34 g, 0.91 mmol) from Step A with HCI in EtOH, followed by coupling to the compound prepared in Example 
73, Step B using the procedure described in Exannple 98, Step E. 

1H NMR (CDCI3, 400 MH): 5 7.18 (m, 7H). 7.10 (m. 1H), 6.99 (m, 0.5H), 6,91 (m. 0.5H). 5.48 (m, 1H). 4.60 (m, 
TO 2H), 4.19 (m, 2H), 3,75 (m. 1H). 3 60 (m, 1H). 3.12 (m, 1H). 2.88 (m, 1H). 2.78 (m. 1H), 2.68 (m. 1H). 2.58 (m, 

1H). 2.40 (m. 1H). 1.70 (m. 4H), 1.50 (m, 6H). 1.40 (m, 9H). 1,25 (m. 3H). 

Step C . 1 '-f 2(R)-f [f2-(1 , 1 -dimethvlethoxvlcarbonvnaminol-2-methvl-1 -oxopropvUaminol-S-phenvl-l -oxopentvIV 
2.3*dlhvdrospiro[1H-indene*1.4'-piperidine1-3-acetic acid ethyl ester 
T5 The title compound was obtained in 70% yield (0.32 g) from the title compound (0.40 g, 0.73 mmol) from Step 

B using the procedure described in Example 98. Step F. 

1H NMR (CDCI3. 400 MH): 5 7,18 (m, 8H), 6.99 (m. 0,5H). 6,92 (m, 0.5H). 4.91 (m. 2H). 4.51 (m. IN), 4.18 (m, 
2H). 3.75 (m. 2H). 3.60 (m. 1H). 3.10 (m. 1H), 2.89 (m. 1H). 2.67 (m, 1H). 2 57 (m. 1H). 2.40 (m, IN), 1.72 (m, 
2H). 1,50 (m, 12H). 1.40 (s. 9H). 1.22 (m, 6H), 

20 

Step D : 1 '-f2(R)'r(2-amino-2-methvl-1 -oxopropyDaminol-S-phenyl-l -oxopentyl1-2.3-dihvdrospiro[1 H-indene-1 .4'- 
pjperidine1-3-acetic acid ethyl ester hydrochoride Diastereomer 1 & Diastereomer 2 

The title compound was obtained in 100% yield (0.126 g) from the title compound (0.14 g. 0.22 mmol) from 
Step C using the procedure described in Example 98. Step G. 
25 ^H NMR (CDgOD. 400 MH): 6 8.12 (m. 1H). 7.20 (m. 8H), 7,04 (m. 0.5H). 6.98 (m, 0.5H). 4.45 (m, 1H). 4.19 (m, 

2H). 3.89 (m. 1H), 3.61 (m. 1H), 3.25 (m. 1H). 2.88 (m, 2H), 2,67 (m. 3H), 2.45 (m, 1H), 2.20 (m. 0.5H), 2.00 (m, 
0.5H). 1.78 (m. 4H). 1.60 (m, 11H). 1.29 (m. 3H). FAB-MS: 534 (M +1), 

EXAMPLE 109 

30 

1'-f2(R)-[(2-amino-2-methyl-1-oxopropvnamino1-5-phenyl-1-oxopentyn-2.3Kjihvdrospirof1H'indBne-1.4^piperidin^^^ 
3-acetic acid hydrochloride Diastereomers 1 and 2 

[0203] The title compound was obtained from the title compound in Example 108. Step C using the procedure de- 
3$ scribed in Exannple 100. Step A. 

'H NMR (CD3OD, 400 MH): 68.12 (m. 1H), 7.20 (m, 8H). 7,04 (m. 0,5H), 6.98 (m, 0.5H). 4.45 (m. 1H). 3.89 (m. 1H). 
3.61 (m. 1H), 3.25 (m. 1H). 2.88 (m. 2H), 2.67 (m. 3H). 2.45 (m. 1H). 2.20 (m. 0.5H). 1.99 (m, 0.5H). 1.78 (m, 4H). 
1.60 (m. 11H). 

40 EXAMPLE 110 

N-dimethyl-l '-[2(R)-[(2-amino-2-methvl-1 -oxopropyl)aminol-5-phenyl'1 ■oxopentyn2.3-dihydrospirori H-indene-l .4'- 
piperidine1-3-acetamide hydrochloride 

45 [0204] 

Step A : N-dimethyl-1'-f2(R)-ff[2-(1J-dimethvlethoxy)carbonyllamino1-2-methyl-1-oxopropyl)amino1-5-phenyl- 
1 •oxopentyl]2.3-dihydrospiro-f 1 H-indene-1 .4'-piperidlne1-3-acetamide hydrochloride 

A mixture of the title compound from Example 108, Step C, and NaOH in EtOH/HgO was stirred at room 
so temperature for 20 hr. The EtOH was removed and the aqueous was acidified with HCI. The cloudy solution was 

extracted with EtOAc (3 x 20 ml). The combined EtOAc layers were washed with brine, and dried over sodium 
sulfate. After evaporating the sovent, the residue was mixed with dimethylamlne hydrochloride and coupling rea- 
gents using the procedure described in Example 98, Step F to aflord the title compound. 

iH NMR (CDCI3, 400 MH): 5 7.18 (m, 8H), 6.99 (m, 0.5H). 6.92 (m, 0 5H), 4.91 (m. 2H). 4,50 (m, 1H), 3,71 (m, 
55 2H), 3.15 (m, 1H). 3.00 (s. 6H). 2.90 (m, 1H). 2.80 (m. 1H). 3.68 (m. 3H), 2.40 (m. 1H). 2.00 (m. 0,5H). 1.88 (m, 

0.5H), 1.70 (m, 4H), 1.47 (m. 20H). 

Step B : N-dimethvl-1'-f2(R)-rf2-amino-2-methyl-1-oxopropvl)amino]-5-phenvl-1-oxopenM12.3-dlhvdrospiro[1H- 
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indene-1 ,4'-pip9ridin 1-3-ac tamid hydrochloride 

The title compound from Step A was treated with HCI (4M in dioxane) at room temp rature f r 2 hr to afford 
thetiti compound. 

iH NMR (CD3OD, 400 MH): 5 8 13 (m. 1H), 7.18 {m, 8H), 7.03 (m. 0.5H). 6.98 (m. 0.5H). 4.48 (m. 1H), 3.85 (m, 
5 1H). 3 65 (m. 1H), 3.28 (m. 1H), 3.08 (t. 3H), 3 01 (d, 3H), 2.88 (m. 1H), 2.68 (m. 2H). 2.50 (m. 1H). 2.20 (m. 0 5H). 

1.95 (m, 0.5H). 1.76 (m. 4H). 1 54 (m. 12H) FAB-MS: 533 (m + 1). 

EXAMPLE 111 

TO N-ethvl-1'-f2fRH(2-amino-2-methvl-lK)xopropvllaminoV5-phenvl-1-oxopentvn-2.3<iihvdrospird1H 
piperidine1-3-acetamide hydrochloride 

[0205] 

15 Step A N-ethyl-r-[2(R)-ff[2-(1 .1 -dimethvlethoxv^carbonyi1amino1-2-methyl-l -oxopropynamino1-5-phenvl-1 -0x0- 

pentvn2.3-dihvdrospirof 1 H-indene-1 .4'-piperrdinel-3-acetamid9 hydrochloride 

The title compound was obtained from the intermediate obtained In Example 106, Step C using the procedure 
described in Example 110, Step A. except the diethylamine hydrochloride was used. 

iH NMR (CDCIa, 400 MH): 6 7.15 (m. 8H), 6.99 (m. 0.5H), 6.91 (m, 0.5H). 5.48 (m. 1H), 4,90 (m. 2H), 4.50 (m. 
20 1H). 3.70 (m. 2H). 3.32 (m. 2H). 3.11 (m. 1H). 265 (m. 4H). 221 (m, 1H). 1.98 (m. 0.5H), 1.88 (m, 0.5H), 1.70 (m, 

4H), 1.46 (m. 21 H). 1.12 (m. 3H). 

Step B : N-ethvl-1 '>[2(R)-f(2-amino-2-methvl-1 -oxopropvl)amino1-5-phenyl-1 •oxopentyl1'2.3-dihvdrospirof 1 H-in- 
dene-1 .4''Pipendinel-3-acetamide hydrochloride 
2S The title compound was obtained from the intermediate obtained in Step A using the procedure described in 

Example 110, Step B. 

iR NMR (CD3OD, 400 MH): S8.17 (m. 1H), 7.20 (m, 8H), 7 02 (m. 0.5H). 6.98 (m. 0.5H), 4.48 (m, 1H), 3.90 (m. 
1H). 3.65 (m, 1H), 3.27 (m. 3H), 2.72 (m. 4H). 2.29 (m, 1H), 2.20 (m. 0.5H). 1.98 (m, 0.5H). 1.73 (m. 4H), 1.55 (m, 
12H), 1.18 (m, 3H). FAB-MS: 533 

30 

EXAMPLE 112 

1'-r2fRH(2-amino-2-methyi-1<)xopropyl)amino1-5-phenyl-1-oxopentyn-2.3-dihydrospifo[1H-lndene-1.4-piperidi^^^ 
3-proptonic acid ethyl ester hydrochloride 

35 

[0206] 

Step A : V-f(1.1-dimethylethoxycarbonyn-2.3-dihydrospiroF1 H-indene-1 .4'-plperidinel-3-propionic acid ethyl ester 
A mixture of the title compound (1.0388 g, 2 8 mmol) from Example 98, Step A. and Pd/C (0.28 g) in EtOH/ 

40 EtOAc (80 ml) was hydrogenated with a balloon for 30 min. The mixture was filtered and the solvent was evapo- 

rated. To a solution of the residue and dibromomethane (0.43 ml. 6.16 mmol) in THF (20 ml) at -78*C for 10 min, 
was added drop wise a freshfy prepared solution of lithium tetramethylpipertdine (6.16 mmol) in THF (1 0 ml) at O'C 
over 10 min. The mixture was stirred at -78'*C for 10 min. A newly prepared lithium hexamethyldisilazane (5.6 
mmol) in THF (10 ml) at O^'C was added dropwise in 5 min to the mixture at -78'*C. The mixture was then slowly 

45 warmed to O^C in an ice-bath for 30 min. n-BuLi (10.5 ml, 16.8 mmol, 1.6 M) was added slowly over 10 min. The 

mixture was stirred at 0*C for 5 min and warmed to room temperature for 45 min. The color of the solution changed 
from yellow to brown. The mixture was then cooled to -78''C and quenched into a stirred solution of acidic ethanol 
(30 ml) dropwise at O'C over 30 min. The solution was diluted with EtOAc (200 ml) and washed with IN HCI (30 
ml). The aqueous was extracted with EtOAc (2 x 30 ml). The combined EtOAc layers were washed with brine, and 

so dried over sodium sulfate. The title compound was obtained in 48% yield (0.522 g) as a colorless oil by flash column 

(EtOAc : hexane = 1.9). 

iH NMR (CDCI3, 400 MH, 1:1 mixture): 6 7 20 (m. 4H), 4.12 (m. 4H), 3 18 (m. 1H). 2.90 (m. 2H), 2.44 (m, 2H), 
2.34 (m. 1H). 2.02 (m, 1H). 1.73 (m, 1H), 1.60 (m. 4H). 1.47 (m. 10H), 1.28 (m. 3H). 

55 Step B : 1'-[2(RVff (1 . 1 -dimethvlethoxv)carbonvnaminol-5-phenyl-1 •oxopentvll-2.3<lihydrospiro[1 H-ind ne-1 .4'- 

piperidine1-3-propionic acid ethyl ester 

The title comp und was obtained as a colorless oil in 71 % yield (0.542 g) from the titi compound (0.522 g, 
1.34 mmol) from Step A using the proc dur described in Example 108, Step B. 
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NMR (CDCIa. 400 MH. 1:1 mixtur )• 57.20 (m. 7H), 7.10 (m. 1H), 6.99 (m. 0.5H). 6.91 (m. 0.5H). 5.49 (m. 1H), 
4.5B (m. 2H), 4.12 (m. 2H). 3.75 (m, 1H), 3.17 (m. 2H), 2.68 {m. 3H), 2.41 (m, 2H), 2.31 (m, 1H), 2.02 (m, 0.5H), 
1.89 (m. 0.5H). 1.70 (m. 4H), 1 52 (m, 6H), 1.49 (m. 9H). 1.27 (m. 3H). 

5 Step C : 1 '•f2(R)-[[[2-[(1 .1 •dimethvlethoxv)cafbonvllaminol-2-methvl-1 -oxopropvl]amino]-5-phenvl-1 -oxopentyll- 

2.3- dihydfospiro[1H-ind6ne-1.4'-piperidine-3-prDpionic acid thyl ester 

The title compound was obtained as a colorless oil in 90% yield (0.556 g) from the title compound (0.542 g, 
0.96 mmol) fronn Step B using the procedure described in Example 108, Step C. 

NMR (CDCI3. 400 MH. 1:1 mixture)' 67.18 (m, 8H), 6.99 (m. O.SH), 6.91 (m. 0.5H), 4.95 (m, 2H). 4.50 (m. 1H), 
TO 4.12 (m. 2H), 3.78 (m, 1H), 3.18 (m. 2H), 3.06 (m, 1H). 2 67 (m. 3H). 2.40 (m. 2H), 2.32 (m, 1H). 2.00 (m. 0.5H). 

1.80 (m, 0.5H), 1.70 (m, 4H). 1.50 (m. 21 H). 1.22 (m. 3H). 

Step D : 1 '-[ 2(R)'[(2'amino-2-methvl-1 -oxopropyDaminol-S-phenvl-l •oxopentvn-2.3-dihvdrospirof 1 H-indene- 

1.4- piperidine1-3-propionic acid ethyl ester hydrochloride 

'5 The title compound was obtained as a white solid in 100% yield (0.086 g) from the title compound (0.0955 g, 

0.15 mmol) trom Step C using the procedure described in Example 108, Step D. 

iH NMR (CD3OD. 400 MH, 1:1 mixture): 6 7.18 (m. 7H). 7.10 (m. 1H), 7.02 (m, 0.5H), 6.98 (m. 0.5H). 4.45 (m, 
1H). 4.12 (m. 2H). 3.85 (m, 1H). 3.20 (m. 2H), 2.89 (m. 1H). 2.68 (m, 2H). 2.55 (m. 1H). 2.47 (m. 2H). 2.32 (m. 
1H). 2.19 (m. 0.5H), 1.95 (m. 0.5H). 1.72 (m. 4H), 1.50 (m. 12H), 1.25 (m, 3H). FAB-MS: 548 (M + 1). 

20 

EXAMPLE 113 

1 *-f2(R)-[(2-amino-2-methyl-1 •oxopropyiyamino]-5-phenyl-1 -oxopentyn-2,3-dihydrospirof 1 H-indene-1 .4'-piperdine1- 
3-propionic acid hydrochloride 

2S 

[0207] The title compound was obtained from the title compound of Example 11 2 as a white solid using the procedure 
described in Example 109, Step A. 

'H NMR (CD3OD. 400 MH, 1:1 mixture): 6 7.18 (m, 8H). 7.02 (m, 0.5H). 6.98 (m. 0.5H), 4.45 (m. 1H). 3.88 (m, 1H), 
3.25 (m. 2H). 2.89 (m. 1H), 2.69 (m. 2H). 2.55 (m, 1H), 2.43 (m, 2H), 2.35 (m. 1H). 2.20 (m, 0.6H). 1.98 (m, 0.5H), 
30 1 J6 (m. 4H), 1 .60 (m, 1 2H). FAB-MS: 520 (M+1 ). 

EXAMPLE 114 

N-fl (RHr3-(methylthio)-2.3-dihydrospirori H-indene-1 ,4'-piperidinl-1 '-vllcarbonyll-2-indole-3-vnethyll-2-amino- 
55 2-m6thylpropanamide hydrochloride 

[0208] 

Step A : r-ffl .1-dimethvlethyloxy)carbonyl1-3.4-dihvdro-3-(R)fS)hvdroxvpspirof 1 H-lndene-1 .4'-piperdine 
40 To a solution of the intermediate prepared in Example 4, Step A (1 .50 g. 5.00 nunol) in anhydrous MeOH (60 

ml) at O^C. was added NaBH4 (0.23 g, 5.98 mmol). The whole was stirred at room temperature for 2 hr. The MeOH 
was removed and 1 N NaOH (50 ml) was added. The aqueous was extracted with EtOAc (3 x 1 50 ml). The combined 
EtOAc layers were washed with brine and dried over sodium sulfate. The title compound was obtained in 100 % 
yield (1.52 g) as a white solid upon removal of the solvent. The compound was used for the next step without 
purification. 

iH NMR (CDCI3. 200 MH): 57 20 (m, 4H), 5.29 (m. 1H), 4.11 (m. 2H), 2.95 (m. 2H), 2.50 (dd. 1H), 1.50 (m. 13H). 

Step B : 3-methylthio-2.3-dihvdrospirof1 H-indene-1. 4'-piperidtne]-r-carboxvlic acid 1.1-dimethyl ester 

To a solution of the title compound (1 .50 g, 4.95 mmol) from Step A in methylene chloride (50 ml), were added 

50 TsCI (1.06 g, 5.4 mmol). Et3N (0.76 ml, 5.4 mnrKil) and catalytic amount of dimsthylamirropyridine. The mixture 

was stirred at room temperature for 20 hr. Water was added and the mixture was extracted with EtOAc (3 x 50 
ml). The combined EtOAc layers were washed with brine, and dried over sodium sulfate. A white solid was obtained 
upon removal of the solvent. A mixture of the white solid and sodium thiomethoxide (0.42 g, 5.94 n\wo\) in DMF 
(20 ml) was stirred at 50 - 60*C for 24 hr. Water was added and the mixture was extracted with EtOAc (3 x 100 

55 ml). The combined EtOAc layers were washed with water, brine, and dried over sodium sulfate. The title compound 

was c^tatned in 54% yield (0.89 g) as a c lorless oil after flash chromatography (EtOAc : hexane = 1 :9). 
1H NMR (CDCI3, 200 MH): 5 7.28 (m. 4H), 4.30 (t, 1H). 4.10 (m. 2H). 2.98 (t. 2H). 3.58 (dd. 1H). 2.08 (m, 3H), 
1.98 (m, 2H). 1 65 (m. 2H), 1.50 (s, 9H), 1.28 (t. 1H). 
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Step C : N-(1(R>-ff^-(methv^hio^2.^Ki^hvdrospi^Df1H-inde^9-1.4'-p^perdine^1VI]caffaov^ xv- 
carfaonvl1amino]-2'fnethvl propanamide 

A mixtur f th compound obtained in Step B (0.86 g, 2.58 mmol), concentrated HCI (6 ml), MeOH (10 ml), 
and water (3 ml) was stirred at room temperature for 2 hr. The solvent was removed and the residue was dried 
under high vacuum. The residue was coupled to the Intermediate obtained in Example 4. Step D (0.97 g, 2.58 
mmol) under the conditions described in Example 1 , Step A. The title compound was obtained in 78 % yield (1 .22 
g) as a thick oil after flash chromatography (EtOAc : hexane =1:1) 

iH NMR (CDCI3. 400 f^H. 1:1 mixture. 1:2 conformers): 5 8.14 (s. 1/3H), 8.08 (s, 2/3H). 7.76 (d. 2/3H). 7.60 (m. 
1/3H), 7.20 (m. 7H). 7.07 (m, 1/3H). 6.50 (m. 2/3H). 5.29 (m. 2/3H), 5.20 (m, 1/3H), 4.99 (m, 1H). 4.42 (m. 1H). 
4.14 (m. 1H), 3.56 (m. 1H), 3.18 (m, 5/3H). 2.91 (m. 1/3H), 2.59 (m, 2/3H). 2.50 (m. 1/3H). 2.28 (m, 1H). 1.98 (m. 
3H), 1.79 (1H), 1.57 (s. 4H), 1.46 (m. 14H), 1.00 (m, 2H), 0.31 (m, 2/3H), 0.10 (m, 1/3H) 

Step D : IM-11 (R)-|[3'(methvlthio)-2.3-dihvdrospirof 1 H-indene-l .4'-plperidinl-1 '-vncarbonvn-2-indole-3-vl)ethvl1- 
2-amino-2*methvlpropanamide hydrochloride 

The title compound was obtained from the intermediate prepared in Step C as a pink solid using the procedure 
described in Example 103, Step B. 

iH NMR (CD3OD, 400 MH, 1:1 mixture, 1:2 confomiers): 67.62 (m, 2/3H), 7.55 (d. 1/3H). 7.43 (d. 1/3H). 7,39 (m. 
2/3H). 7.30 (m. 1/3H), 7.17 (m. 6H). 6.64 (m, 2/3H). 5.25 (m. 2/3H). 5.19 (m, 1/3H), 4,36 (m, 1H). 4.22 (m. 1/3H). 
4.18 (m, 2/3H). 3.76 (m. 1H). 3.34 (m, 1/3H). 3.20 (m. 1H). 3.03 (m. 2/3H), 2.61 (m, 1H). 2.40 (m, 1H), 2.00 (d. 
1 H). 2.92 (d, 2H), 1 .86 (m. 1 H), 1 .61 (s, 5H), 1 .51 (d, 1 H), 1 .40 (m, 1 H). 1 .25 (m, 1 H). 1 . 1 0 (m. 1 H). 0.30 (m, 2/3H), 
0.09 (m, 1/3H). FAB-f^: 505 (fW+1), 

EXAMPLE 115 

[0209] N-f1fRHf3-fmethvlsu[fonvlV2.3-dihvdrospirof1H-indene-1.4'-piperidin1-1Wi)-carfaonvlV2-nn 
2-amino-2-methvlpropanamide hydrochloride 

Step A : N-l1(R)-ff3'(methvlsulfonvl)'2.3<lihvdrospirof1H-indene-1.4'-piperidinel-1'-vllcarbonyl-2^f(1 J<iimet 
ethoxv)-caft>onyllamino1-2-methylpropanamide 

The title compound was obtained by oxidation of the compound prepared in Example 114, Step C with mCPBA 
in methylene chloride at -78*^C and subsequent flash column purification. 

1H NMR (CDCI3, 400 MH, 1:1 mixture, 1:3 conformers): 5 8.38 (d. 2/3H), 8.30 (s, 1/3H), 7.72 (m, 2/3H). 7.55 (m. 
4/3H), 7.20 (m. 6H). 7.08 (m. 1/3H). 6.52 (d, 1/3H). 6.45 (d, 1/3H), 5.25 (m, 1H). 4.99 (br s, 1H), 4.50 (m, 2H). 3.57 
(m. 1H), 3.18 (m, 2H), 2.80 (m. 1H). 2.70 (m, 3H), 2.50 (m, 1H). 2.37 (m. 1H), 2.18 (m. 1H), 1.72 (m, 2H). 1.49 (m, 
15H), 1.15 (m, 1H). 0.90 (m. 1H). 0.20 (m, 2/3H), 0.02 (m. 1/3H). 

Step B : N'f1fR)4f3-(methvlsulfonyl)-2.3-dihvdrospiro[1H-indene-1.4'-piperidin1-1WI)-carbonvll-2-(indo 
ethyl1-2-amino-2-methylpropanamide hydrochloride 

The title compound was obtained from the compound prepared in Step A using the procedure described in 
Example 103, Step B. 

NMR (CD3OD. 400 MH. 1:1 mixture, 1 :2 confomiers): 5 8.32 (m, 2/3H). 8.25 (m. 1/3H). 7.30 (m. BH), 6.70 (m, 
1H). 5.29 (m, 2/3H), 5.20 (m. 1/3H), 4.81 (m, 2H), 4,40 (m, 1H). 3.80 (m. 1H), 3.30 (m. 2H), 3.08 (m, 1H). 2.95 (s, 
1H), 2.89 (s. 2H). 2.63 (m. 1H), 2 45 (m. 1H), 2.30 (m, 1H), 1.84 (m, 1H). 1.65 (s, 5H), 1.50 (s, 1H). 1.23 (m. 1H), 
0.89 (m. 1H). 0.22 (m, 2/3H), 0 08 (m. 1/3H). FAB-MS: 537 (M+1). 

EXAMPLE 116 

N-[1 -[f3-methoxv)cartx>nvl)pyridin-2-vl1spirof 1 H-indene-l .4'-piperidin]-1 '•vl1carbonvn-4-phenvlbutyl1'2-amino- 
2-methvlpropanamide hydrochloride 

[0210] 

Step A : 3-(trimethylstannvl)spiroM H-indene-l .4''piperidine]-1'-carboxvlic acid 1.1<jimethylethvl ester 

A mixture of the intermediate prepared in Example 80. Step A (2.00 g, 4.6 mmol), LiCI (1.27 g, 30 mmol), 
hexamethylditin (1 .51 g, 4.6 mmo\) and 10% mole of tetrakis(triphenylphosphine)palladium (0.53 g, 0.46 mmol) in 
THF was stirred at 60^C for 24 hr under nitrogen. Water (20 ml) was added and the aqueous was extracted with 
EtOAc (3 x 40 ml). The combined EtOAc layers wer washed with brine, and dried ov r sodium sulfat . The title 
compound was obtained as a col rl ss oil in 60% yield (1 .24 g) after flash chromatography (EtOAc : hexane ~ 2:8). 



98 



EP 0 662 481 B1 



MNR (CDCla. 400 MH): 5 7.22 (m. 4H). 6.90 (s. 1H). 4.12 (m. 2H), 3.12 (m. 2H). 1.92 (m. 2H). 1.52 (s. 6H). 
1.47 (s. 9H), 1.30 (m. 2H). 0.30 (s. 3H). 

Step B : N-f 1 -r[3-ff2-)methoxvcarbonvnpvndvl1spirof 1 H-indene-l .4'-pipef idineM -carboxvlic acld-1 . 1 -dimethvleth- 
ylestBf 

A mixture oi the trti compound (0.25 g, 0.56 mmol) from Step A, methyl 2-bromopyridium-3-carboxylate (0. 1 21 
g, 0 56 mmol) and 10% molo of tetrakis(triphenylphosphlne)palladium (64.7 mg) in toluene (20 ml) was heated to 
reflux for 24 hr. The solution was diluted with methylene chloride (50 mO and washed with water, brine, and dried 
over sodium sulfate. The title compound was obtained in 36% yield (BSmg) as a solid after flash chromatography 
(EtOAc : hexane = 3:7). 

iH NMR (CDCI3. 400MH): 68.81 (d. 1H), 8.15 (d. 1H), 7.38 (m, 2H), 7.20 (m, 3H). 6.99 (s, 1H), 4.21 (m. 2H). 3.52 
(s. 3H), 3.14 (m. 2H), 2.08 (m, 2H). 1.47 (m, 11 H). 

Step C : f 1 -f f 3-ff (3-methoxv)carbonvllpvridin-2-vl1spirof 1 H-indene-l .4'-piperidin1-1 '-vncarbonvlM-phenvlbutvll- 
carbamic acid 1.1-dimethvlethvl ester 

The title compound was obtained in 78% yield (0.106 g) from the title compound in Step B (0.096 g) under the 
coupling conditions described in Example 98. Step E. 

1H NMR (CDCI3. 400MH): 5 8.82 (m, 1H). 8.18 (m. 1H). 7.40 (m. 1H). 7.22 (m. 9H), 6.95 (d. 1H). 5.49 (m. 1H), 
4.67 (m. 2H). 3.96 (d. 0.5H), 3.88 (d. 0.5H). 3.52 (s. 3H), 3.38 (t. 0.5H). 3.29 (t. 0.5H), 3.00 (m. 1H). 2.65 (m. 2H). 
2.10 (m, 0.5H). 1.98 (m. 0.5H), 1.75 (m. 4H), 1.54 (m, 3H). 1,47 (d, 9H). 

Step D : N-f 1 -f[3-[[(3-methoxv)carbonvl1pvridin-2-vnspiro[1 H-indene-1 .4'-piperidinM '-vncarbonvlM-phenvibutvll- 
2-ff(1 . 1 ■dimethvlethoxv)carbonvllamino|-2-methvlpropanamide 

The title compound was obtained in 84% yield (0.101 g) from the title compound in Step C (0.106 g) under 
the coupling conditions described in Example 1, Step F. 

NMR (CDCI3. 400MH): 6 8.80 (m. 1H), 8.18 (m, 1H). 7.39 (m. 1H). 7.18 (m. 9H), 6.92 (d. 1H). 4.98 (m. 2H), 
4.60 (m. 1H). 3.98 (d. 0.5H), 3.89 (d. 0.5H). 3.52 (s. 3H). 3.35 (t. 0.5H). 3.23 (t, 0.5H). 2.98 (t, 1H), 2.62 (m. 2H), 
2.10 (m. 0.5H). 1.98 (m, 0.5H), 1.75 (m. 4H). 1.62 (m. 3H). 1.48 (m, 15H). 

Step E . N-f 1 -f[3-methoxv)carbonvnpvrtdin-2-yllspiro[1 H-indene-1 .4'-piperidin1-1 ''Vl]carbonvl]-4-phenvlbutvn- 
2-amino-2-methvl-propanamide hydrochloride 

The title compound was obtained in 100% yield from the title compound in Step D using the procedure de- 
scribed in Example 98. Step G. 

1H NMR (CD3OD, 400MH): 6 9.00 (m. 1H). 8.18 (m. 1H), 7.47 (m. 1H), 7.20 (m. 10H). 4.60 (m. 1H), 4.12 (d, 0.5H). 
4.00 (d. 0.6H). 3.65 (s. 3H). 3.60 (m, 1H), 3.12 (m. 1H), 2.68 (m, 2H). 2.35 (m, 0.5H). 2.10 (m. 0.5H). 1 .72 (m, 4H). 
1.62 (m, 6H). 1.50 (m. 4H). 

EXAMPLE 117 

N-fl-ffS-fKS-carboxylic acid1pvridin-2-vllspirof1 H-indene-1 .4'-piperidin elO'-vl1cartK3nvll-4-ph en vlbutyll -am incH2- 
methylpropanamide hydrochloride 

[0211] The title compound was obtained by hydrolysis of the title compound from Example 116, Step D with LiOH in 
MeOH/H20 at room temperature for 20 hr and followed by deproteclion with HCI/dioxane for 2 hr. 
iR NMR (CD3OD. 400MH): 6 8.98 (m. 1H), 8.22 (m. 0.5H). 8.10 (m. 0.5H), 7.45 (m. 1H), 7.20 (m. 10H). 4.60 (m. 1H). 
4.10 (m. 0 5H). 4.00 (m. 0.5H), 3.50 (m. 1H). 3.10 (m, 1H), 2.68 (m. 2H), 2.35 (m. 0.5H), 2.10 (m. 0 5H). 1.80 (m, 4H), 
1.56 (m. 10H). FAB-MS: 567 (m+1 ). 

EXAMPLE 116 

N-[l-ff3-f2-ethoxycarbonyl]phenyn-2.3-dihvdrospirof1 H-indene-1. 4'-piperidlne-V-vllcarbonvl]-4-phenylbutvl]-2 
amino-2-melhvlpropanamide hydrochloride 

Step A : 3-[2-[(ethoxy)carbonyl]phenynspirof1 H-indene-1 .4'-piperidine1-1''Carboxylic acid 1.1-dimethylethyl ester 
The title compound was obtained in 47% yi Id (0.181 g) from th title c mpound from Example 116. St p H 
(0.40 g. 0.89 mmol) and ethyl 2-bromobenzoate (0.225 g. 0.98 mmol) using the procedure described in Example 
114. Step B. 

iR NMR (CDCI3. 400MH): 67.94 (d. 1H), 7.52 (m. 1H). 7.43 (m. 2H), 7.38 (d, 1H). 7.32 (m. 2H). 7.00 (d. 1H), 6.74 
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(s. 1H), 4 21 (m. 2H). 4.09 (q. 2H). 3.10 (m. 2H). 2.08 (m, 2H), 1.47 (m, 11H), 0 83 (t. 3H). 

Step B : [1 -[[ S-ff (2-ethoxv)carbonvnphQnvl]-spirof 1 H-indene-1 .4'-piperidinM '-vncarbonvn-4-phenvlbutvn-cafbamic 
acid l.l-dimethylethyl ester 

The title compound was obtained In 84% yield (0.208 g) from the title c mpound of St p A (0 176 g, 0.41 
mmol) using the procedure described in Example 101. Step B. 

iH NMR (CDCI3. 400MH): 5 7 95 (d, 1H), 7 55 (m. 1H). 7 46 (m, 1H), 7.39 (d. 1H), 7.29 (m. 1H), 7.27 (m. 2H). 
7.19 (m. 5H). 6.99 (m. 1H). 6.69 (d, 1H). 5.49 (m. 1H). 4.67 (m, 2H), 3,92 (m. 3H), 3.38 (t. 0.5H), 3.28 (t. 0.5H). 
3.00 (m. 1H), 2.62 (m. 2H). 2.10 (m. 0.5H), 1.97 (m, 0.5H). 1.74 (m. 4H). 1.47 (m. 12H). 0.84 (m, 3H). 

Step C : N-fH[3-[|2-ethoxvcarbonvllphenvl]spirof1 H-indene-1 .4'-plperidin1-1 '-vl1carbonvn-4-phenvlbutvll-2-ff 1,1- 
dlmethvlethoxv)carfaonvl1amino]-2-methvlprDpanamlde 

The title compound was obtained in 93% yield (0.22 g) from the title compound of Step B (0.208 g. 0.34 mmol) 
using the procedure described in Example 98. Step R 

iH NMR (CDCI3, 400MH): 6 7.95 (d. 1H), 7.55 (m. 1H), 7.44 (m. 1H), 7.39 (m. 1H). 7.18 (m. 8H). 6,99 (m,. 1H). 
6.69 (d. 1H), 5.07 (d. 1H). 4.97 (m, 1H). 4.66 (m. 1H). 3.94 (m. 3H). 3.37 (t, 0.5H), 3.25 (t. 0.5H), 2.99 (t. 1H). 2.64 
(m. 2H). 2.03 (m, 1H), 1,78 (m, 4H), 1,50 (m, 19H), 0.83 (t, 3H). 

Step D : N-fHf3-[2-ethoxvcarbonvnphenvf1-spirof1H-indene-1 .4'-piperidine-1'-vncarbonvl1'4-phenvlbutvl1-2-ami- 
no-2-meth yip ropanamide hydrochloride 

The title compound was obtained as a white solid from the title compound of Step C using the procedure 
described in Example 98, Step G. 

1H NMR (CD3OD. 400MH): 5 7.93 (m. 1H). 7.64 (m. 1H), 7.48 (m. 2H), 7.38 (m. 1H). 7.19 (m, 8H), 6.90 (d. 1H). 
4.95 (m, 1H). 4.58 (m, IH), 4.00 (m. 3H). 3.50 (m. 1H), 3.12 (m, 1H), 2.70 (m. 2H), 2.05 (m, 1H). 1.80 (m, 6H). 
1.62 (m, 6H). 1.47 (m, 2H). 0.89 (m. 3H). FAB-MS: 594 (m+1). 

EXAMPLE 119 

N-[1 '[[3-ff(2*ethoxy)carbonynphenyll2,3'-dihvdrospirof 1 H-indene-l .4'-piperidin1-1 '-yl1carbonvl-4H3henvlbutvn-2- 
amino-2-methvlprDpanamide hydrochloride 

[0212] 

Step A . N-f1-ff3-ff(2-ethoxv)carbonyllphenvl12.3-dihvdro-spiroF1H-indene-1.4'-piperidin1-1'-vncarbonyl-4-phenvi- 
butyn-2-ff(1 . 1 -dimethyl ethoxv)carfaonvl1amino1-2-methylpropanamide 

The title compound was obtained from the intermediate obtained in Example 116. Step C in 90% yield (0.086 
g) by hydrogenation with Pd/C in EtOH under a hydrogen filled balloon. 

NMR {CDCI3. 400MH. 1:1 mixture): 6 7.87 (m. IH), 7.38 (m, IH). 7.15 (m, 10H), 6.90 (d. IH). 5.25 (m, IH), 
5.08 (m, 0.5H), 4.93 (m, 0.5H), 4.57 (m, 1 H). 4.37 (m. 2H), 3 80 (m, IH). 3.17 (m. IH). 2.90 (m. 2H), 2.60 (m, 2H). 
2.00 (m, IH). 1.77 (m, 2H), 1.60 (m. 2H). 1.42 (m. 24H). 

Step B : N-f 1 -f[3-{[(2-ethoxv>carbonvnphenyn2.3'-dihvdrospifo-f 1 H-indene-1 .4'-piperidml-1 '-yl]cartx)nvl-4-phenyl- 
butyn-2-amino-2-methylp ropanamide hydrochloride 

The title compound was obtained from the compound prepared In Step A as a white solid using the procedure 
described in Example 98, Step G. 

IH NMR (CD3OD, 400MH): 5 7.83 (m. 1H). 7.42 (m, IH), 7.18 (m, 10H). 6.85 (d. IH). 5.21 (m. 1 H). 4.49 (m. IH), 
4.35 (m. 2H), 3,86 (m. IH). 2.96 (m, 2H). 2,69 (m. 4H), 2.27 (m. 0.5H), 2.00 (m. 0.5H). 1.76 (m, 5H). 1.62 (m. 6H), 
1.39 (m, 3H). 

EXAMPLE 120 

N-ethvl-1'-[2(R)-f(2-amino-2-methvl-1-oxopropyl)amino1-5-phenyl-1-oxopentvn-2.3-dihvdrospiro(1 H-indene-1. 4*- 
piperidine1-3-acetamide hydrochloride Diastereomer 2 

[0213] 

Step A : N-ethyl-1 '-f2(RHf f2-(1 1 .-dimethylethoxy)carbonyl]amino1-2-methvl-1 -oxopropyl)aminol-5-ph nvl-1 -0x0- 
pentyn2.3-dihydrospifo[1 H-indene-1 .4*-piperidine1-3-acetamide hydrochloride 
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The title compound from Example 101 Step C (0.12 g) was hydrogenat d and the resulting acid was coupled 
t ethylamlne according to the procedure described in Example 110, Step A. 

1H NMR (CDCI3. 400MH): 5 7,20 (m. 9H), 5.40 (m, 1H). 4.92 (m. 2H). 4.50 (m. 1H). 3.75 (m. 2H). 3.32 (m, 2H). 
3.20 (m. 0.5H). 3.05 (m, 0.5H). 2.65 (m. 4H), 2.22 (m, 1H). 2.05 (m, 0.5H), 1.88 (m. 0.5H). 1.73 (m. 2H), 1.47 (m, 
5 23H), 1.13 (m,3H). 

Step B : N-ethvl-1W2(R)'f(2-amino-2'methvl-1-oxopropvl)aminol-5-phenyl-1-oxopentvll-2.3-dihvdrospirol1H-ln- 
dene-1 ,4'-piperidinel-3-acetamide hydrochloride 

The title compound was obtained from the title compound in Step A using the procedure described in Example 
TO 110. Step B. 

iH NMR (CDgOa 400MH): 58.15 (t. 1H). 7.18 (m, 9H), 4.46 (t, 1H), 3.91 (d, 0.5H), 3.81 (d, 0.5H), 361 (m, 1H). 
3.30 (m. 2H). 2.70 (m. 5H). 2.25 (m, 1,5H). 1.90 (m. 0.5H). 1.78 (m. 4H). 1.60 (m. 13H). 1.18 (m. 3H). FAB-MS: 
533 (M+1). 

IS EXAMPLE 121 

N-|1(R)-f(2.3dihvdrospirofl H-indene-1.4'-ptperidinM''Vl)carbonvn'2-(3'.5'-rdimethoxvphenyl]methvloxv)ethvn- 
2-amino-2-methvlpropanamide hydrochloride 

20 [0214] Prepared from 3,5-dimethoxybenzyl chloride (559 mg, 3.0 mmole) by the procedure described in Example 
40, Step A. and then Example 40, Step B to give 80 mg of the title compound. 

1H NMR (400 MHz, CDgOD mixture of conformers): 7.18-7 08 (m,3 1/2 H), 6.80 (d. 7 Hz, 1/2 H), 6.53 (s. 1 H), 6.49 
(s, 1 H). 6.42 (s. 1/2 H), 6.39 (s. 1/2 H), 5.16 (t, 5 Hz. IH). 4.50 (m, 3 H). 4.04 (m. 1 H). 3.79 (s. 3 H). 3.72 (s, 3 H). 
3.75 (m. 2 H), 3.27 (m. 1 H), 2.90 ( m. 3 H), 2.11 (m, 2 H), 1.90-1.52 (m, 4 H). 1.63 (s. 3/2 H), 1 .60 (s, 9/2 H). FAB-MS: 
2S 510.8 (M+1). 

EXAMPLE 122 

N-fl (R)-f (2.3 dihydrospirof 1 H-indene-1 .4'-plperidln1-1 '-yl)cartx)nvn-2-(3'.5'-bisftrifluoromethyl]phenvlmethvtoxv)ethvl)- 
30 2-amino-2-methylpropanamide hydrochloride 

[0215] Prepared from 3,5-bis(trifluoromethyl)benzyl chloride (787 mg, 3.0 mmole) by the procedure described in 
Example 40, Step A, and then Example 40. Step B to give 108 mg of the title compound. 

iH NMR (400 MHz, CD3OD mixture of conformers): 7.99 (s. IH). 7.95 (s, 1 H). 7.91 (s, IH). 7.20-7.03 (m. 3 1/2H). 6.74 
3S (d. 7 Hz, 1/2H), 5.25 (t. 7 Hz. IH). 4.78 (s. 1 H), 4.73 (s, IH). 4,50 (m, 1H), 4.11 (m. IH), 3.84 (m, 2H). 3.33 (m. IH). 
2.92 (m, 3H). 2.12 (m, 2H), 1.95-1.50 (m. 4H). 1,64 (s, 3/2H). 1.60 (s. 3/2H). 1.59 (s. 3/2H), 1.58 (s. 3/2H). FAB-MS: 
586.7 (M+1). 

EXAMPLE 123 

40 

N-M(R.S)-[(2,3dihvdrospiro[1 H-indene-1. 4'-piperidin1-1'-yl)cartx}nyll-2-i{2'-pyridothio)ethvn-2-amlnc^^ 
methylpropanamide trifluoroacetate 

[0216] 

4S 

Step A - N-acetvl-S-(2-pvridvlV(D.L^-cvsteine methyl ester 

To a solution of 2-mercaptopyridine (244 mg, 2.2 mnrtole) in 3 ml of acetonitrile was added methyl acetami- 
doacrytate (286 mg. 2.0 mmole) and potassium carbonate (552 mg. 4.0 mmole) at room temperature. The solution 
was heated to 50'C for 16 hours and then poured into water. The mixture was extracted with methylene chtoride. 
so The organic layers were dried over sodium sulfate and corrcentrated. Purification by chromatatron (silica gel. meth- 

ylene chloride/methanol=15/1) gave 250 mg (50%) of title compound. 

iH NMR (200 MHz, CDCI3 mixture of conformers): 8.42 (d, 5 Hz, IH). 7.82 (m, IH). 7.52 (td. 7, 2 Hz, IH), 7.25 
(d, 7 Hz), 7.06 (td. 5. 2 Hz). 4.77 (m. IH). 3.73 (s. 3H), 3.62 (d, 8 Hz. IH). 3.58 (d. 8 Hz. 1 H). 1.95 (s. 3 H). 

55 step B : N-f 1 (R.S)-f(2,3 dihydrospirofl H-indene-1 .4'-piperidinM ''Vl)carbonvn-2-f (2'-pvridothio)ethvn carbamic ac- 

id l.l-dimethylethyl ester 

To a solution of the intermediate obtained in this Example, Step A (250 mg. 0.98 nomole) in 1 ml methanol and 
1 mM2 N hydrochi ric acid was refluxed for 16 hours, and then concentrated. The residue in 1 ml IN aqueous 
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sodium hydroxide was added dM-butyldicarbonate in 1 m) 1 ,4-dioxane at room temperate. After 24 h urs, the 
mixtur was diluted with ethyl acetate and acidified with 0.5 N hydrochloric acid to pH=2.0. The organic layer was 
dried over sodium sulfate, filtered and concentrated The residue in 10 ml methylene chbrtde was added spiro 
[1H-indan -1 .4*-piperidin ] hydrochloride (233 mg, VOmmole),E DC, HOBt, and triethylamine (140 ml, 1.0 mmol ) 

5 The reaction was stirred f r f ur hours and p ured int water The mixture was xtracted with ethyl acetat and 

the organic extract was dried (N 82804) and then evaporated. The residue was purified by chromatatron (silica gel) 
to give 160 mg (34%) of the title compound. 

NMR (200 MHz. CDCI3, mixture of diastereomers and conformers): 8.36 (m, 1 H), 7.48 (m, 1 H), 7.22-6.93 (m, 
6 H). 5.55 (m, 1 H). 5.08 (m, 1 H), 4.65-4.14 (m. 2 H), 3.75-3.22 (m, 3 H), 2 95 (t, 7 Hz, 2 H), 2.86 (m. 1 H), 2.10 

10 (t, 7 Hz. 2 H). 1 .95-1 ,70 (m, 4 H). 1 .42 (s. 9 H). 

Step C ' N-[1(R.SH(2.3 dihvdrospiro[1H-indene-1.4'-piperidin1-1'-vl)carbonvll-2-F(2'-pvridothio)ethvn-2-amtno- 
2-methytpropanamide trifluoroacetate 

Prepared from the intermediate obtained from this Example, Step B (160 mg, 0.34 mmole), by the procedure 
IS described in Example 38, Step C to give 112 mg (57%) of the title compound. 

^H NMR (200 MHz. CDoOD, mixture of diastereomers and conformers): 8.41 (m, 1 H), 7.61 (m, 1 H), 7.33-7.10 
(m. 6 H), 5.28 (m. 1 H), 4.43 (m. 2 H), 3.78 (m, 1 H), 3.50-3.20 (m, 2 H). 2.94 (t. 7 Hz, 2 H), 2.91 (m. 1 H), 2,16 
(m, 2 H). 2.03-1 .55 (m, 4 H), 1 .63 (s. 3/2 H), 1 60 (s. 3/2 H), 1 .59 (s, 3/2 H). 1 .58 (s. 3/2 H), FAB-MS: 453.5 (M+1 ). 

20 EXAMPLE 124 

N-f1(R.S)-f(2.3dihvdrospirof1H-indene-1.4'-piperidinl-1WI)carbonvlV2fR.S)-ff2'-pvridosulfinvl)ethv^ 
2-methylpropanamide hydrochloride and N-f 1 (R.S)-[(2.3 dihydrospirofi H-tndene-1 .4'-ptperidin1-1'-vl)carbonvn-2-fR. 
S)-f(2'-pyridosul(onvl)ethvll-2-amino-2-methvipropanamide hydrochloride 

[0217] A solution of N-[1(R,S)-[{2,3 dihydrospiro[1H-indene-1,4'-plperidin)-1'-yl)cart>onyl]-2-[(2'-pyridothio)ethyl]- 
2-amino-2-methylpropanamide trifluoroacetate (81 mg, 0.143 mmole) in 0.5 ml TFA was sbwiy added 30% hydrogen 
peroxide (20.4 ml) at 0°C. After stirring overnight, the reaction mixture was concentrated and purified by Pre-TLC (silica 
gel, CH2Cl2/MeOH/NH40H= 15/1/0 1). Three compounds were isolated. All of these three compounds were acidified 

30 by HCI in ether to give hydrochloride salt. 

^H NMR (400 MHz, CD3OD, more polar sulfoxide mixture of diastereomers and conformers): 8.70 (m. 1 1/2 H), 8.12 
(t. 7 Hz. 1 H). 8.00 (m. 1 H), 7.58 (m. 1 H), 7.19-7.07 (m. 3 1/2 H), 5,49 (m. 1 H). 4.42 (d. 13 Hz, 1 H). 4.00 (m. 1 H). 
3.57 (m. 1 H), 3 36 (m, 2 H). 2.93 (t, 7 Hz, 2 H). 2.86 (m, 1 H), 2.1 3 (m, 2 H). 1 .90 -1 .54 (m, 10 H). FAB-MS: 469.5 (M+1 ). 
''H NMR (400 MHz, CD3OD. less polar sulfoxide mixture of diastereomers and conformers): 8.69 (m, 1 H), 8.54 (m, 

55 1/2 H). 8.09 (t. 7 Hz, 1 H). 7.96 (t, 8 Hz. 1 H), 7.56 (m. 1 H). 7.20-7.07 (m, 3 1/2 H). 5.54 (m, 1 H). 4.46 (dd. 12, 1 Hz, 
1 H), 4.00 (m, 1 H). 3.74 (m. 1 H). 3.36(dd, 13, 8 Hz, 2 H). 2.94 (t, 7 Hz, 2 H), 2.91 (m, 1 H), 2.13 (m. 2 H). 2.00-1.60 
(m, 4 H) 1.56 (s, 3/2 H). 1.55 (s. 3/2 H). 1.43 (s. 3/2 H). 1.40 (s.3/2 H). FAB-MS: 469.5 (M+1). 
^H NMR (400 MHz, CDaOD. sulfone, mixture of diastereomers and conformers): 8.77 (m. 1 H), 8.70 (m, 1/2 H), 8.13 
(m. 2 H), 7.73 (m, 1 H), 7.20-7.05 (m, 3 1/2 H), 5.51 (m. 1 H), 4.39 (m, 1 H). 4.12-3.97 (m, 2 H). 3.83 (m. 1 H), 3.35 

40 (m, 1 H). 2.93 (t, 7 Hz, 2 H). 2.87 (m. 1 H), 214 (m. 2 H), 2.00-1.60 (m. 4 H) 1.60 (s, 3/2 H). 1,57 (s, 3/2 H), 1,55 (s, 3 
H). FAB-MS: 485,6 (M+1). 

EXAMPLE 125 

4S N-fl (S)-f(2.3 dihydrospirofi H-indene-1 .4'-piperidinM'-vl)carbQnyl|-2-f(cvclopropvlmethvlthio)ethvll-2-amino-2- 
methylpropanamide trifluoroacetate 

[0218] 

so Step A : N-fl (R.S)-|(2.3 dihydrospirofi H-indene-1 .4'-piperldinM *-yncartx>nyll-2-f(cvclopropylmethvlthto)ethvn car- 

bamic acid l.l-dimethylethyl ester 

The title compound (166 mg) was prepared from d-cysteine according to the procedure given in Example 61 . 

step A with the exception that bromomethyl cyclopropane was used instead of 2-iodopropane. 

iH NMR (200 MHz. CDCI3. 1:1 mixture of conformers): .24(m. 2H), 57 (m, 2H), 1.0 (m, 1H), 1 44 (s. 4 5H), 1.45 
SS (s. 4.5H). 1.5-2.0 (m. 5H). 2.11 (I, 7 Hz. 2H), 2.53 (t, 7 Hz, 2H). 2.8-3.05 (m. 4H). 3.33 (m, 1H), 4.05 (m. 1H). 4.62 

(m. 1H), 4.88 (m. 1H), 5.5 (m, 1H), 7.1-7.3 (m, 4H), FAB MS calculated for CasHaeNgOaS 444; found 445 (M+H). 

Step B : N-fl (S)-f (2.3 dihydrospirofi H-indene-1 .4'-piperidinM '-vncartx)nvll-2-f (cvclopropylmethylthio)ethvll- 



102 



EP0 662 481 B1 



2-amrnO'2-methvlpropanamid9 trifluoroacetate 

Th title compound was prepared from 166 mg of the intermediate obtained In step A and 91 mg of BOC-a- 
methyl alanine according t the procedure described in Example 61. step B. 

NMR (200 MHz, CD3OD): .2 (m. 2H). .55 (m. 2H), .95(m. 1H), 1.5-2.0 (m. 10H). 2.13 (m. 2H). 2.5 (m, 2H). 
5 2.75-3.1 (m, 5H), 3.3-3.5 (m. 1H), 4.07 (m. 1 H). 4.50 (m. 1H), .09 (m. 1H), 7.05-7.25 (m, 4H). FAB MS calculated 

for C24H35N3O2S 429; found 430 (M4H) 

EXAMPLE 126 



10 N-f1(S)-f{2.3dihvdrospiroMH-lndene-1.4'-piperidin1-1'-vncarbonvl1-2-f(cvclopropvlmethvl5ulfinvl)ethvn^ 
2-methvlpropanamide trifluoroacetate 

[0219] A solution of the intermediate obtained In Example 125. step A in 5 ml 1:1 TFA/CH2CI2 was stirred for 1 hour. 
The solution was concentrated under vacuum and azeotroped 2 times from toluene. The residue was dissolved In 10 

IS ml CH2CI2 and cooled to 0**C. EDC. HOBt. NMM and a-methy! alanine were added and the solution was stirred for 16 
hours while gradually warming to room temperature. The solution was poured into ethyl acetate and washed sequen- 
tially with IN NaHS04(aq.), water, saturated NaHCOjCaq.) and brine. The organic phase was dried over anhydrous 
MgS04, filtered and concentrated. The material was purified by flash chromatography (25 X 150 mm, silica gel, 60% 
ethyl acetate in hexanes). A solution of 26.5 mg of this material in 2 ml methanol was treated with a solution of 22 mg 

20 Nal04 in 1 ml water and stirred for 1 hour. The mixture was poured into ethyl acetate and washed sequentially with 
IN NaHS04(aq.), water, saturated NaHC03(aq.) and brine. The organic phase was dried over anhydrous MgS04. 
filtered and concentrated. The material was purified by flash chromatography (25 X 150 mm, silica gel, 0-5% methanol 
in CH2CI2) to provide 22 mg (81%) of the desired Intemnedlale. A solution of this material in 1 ml Cl-^CIg and 1 ml TFA 
was stirred for 1 hour and then concentrated to afford 25 mg of the title compound. 

2S ^H NMR (200 MHz. CD3OD): .43 (m, 2H). .7 (m. 2H). 1.3 (m, 1H), 1.5-2.2 (m. 12H). 2.7-3.5 (m, 8H). 4.0 (m. 1H), 4.5 
(m, 1H), 5.44 (m, 1H), 6.64 (d, 7 Hz. 1/2H). 7.05-7.25 (m, 4H). FAB MS calculated for C24H35N3O3S 445; found 446 
(M+H). 

EXAMPLE 127 

30 

N-f 1 (SHf2.3 dihydrospiroU H-lndene-1 .4'-ptDeridinM '-v^carbonvl1-2•f(cvclop^opvlmethvlsu^fonvl)ethv^-2-amino- 
2-methvlpropanamide trifluoroacetate 

[0220] The title compound (22 mg) was prepared from the Intermediate obtained in Example 1 25, step A according 
3S to the procedure given in Example 126, with the exception that 115 mg of OXONE were used Instead of Nal04. 

1H NMR (200 MHz, CD3OD): .46 (m, 2H). .72 (m. 2H). 1.19 (m. 1H), 1.5-2.2 (m. 12H). 2.8-3.0 (m. 1H), 2.94 (t. 6 Hz. 
2H), 3. 1 2 (t. 6 Hz, 2H), 3.3-3.83 (m. 3H). 4.07 (m, 1 H), 4.47 (m, 1 H). 5.56 (m, 1 H). 7.05-7.20 (m, 4H). FAB MS calculated 
for C24H35N304S 461 ; found 462 (M+H). 

40 EXAMPLE 128 

N-f 1 (S)-f (2.3 dihydfospirof 1 H-indene-1 .4'-piperldin]-1 '-vl)carbonyll-2-f (2-methvl-1 -propenvlthlo)ethvn-2-amlno- 
2-methvlpropanamide trifluoroacetate 

45 [0221] 

Step A : N-f 1 (R.S)-f (2.3 dihydrospirof 1 H-indene-1 .4'-piperldin]-r-yl)carbonyH-2-f(2-methvl-1 -propenvlthio)ethvll 
carbamic acid 1.1-dimethylethyl ester 

The title compound (438 mg) was prepared from d<ysteine according to the procedure given in Example 61, 
50 step A with the exception that 3-bromo-2-methyl propene was used instead of 2-lodopropane. 

iH NMR (200 MHz. CDCI3, 1:1 mixture of conformers): 1.45(s, 4.5H), 1.46(s. 4.5H). 1.62(s. 3H). 1.7-1 .9(m. 4H), 
2. 1 (m. 2H), 2.6-3.4(m, 1 0H), 4.0(m. 1 H), 4 51 (m. 1 H). 4.88(s. 2H), 5.5(m, 1 H), 7. 1 -7.26(m, 4H). FAB MS calculated 
for C25H36N2O3S 444; found 445 (M+H). 

55 Step B : N-f1(S)-r(2.3 dihydrospirofi H-indene-1 ■4'-piperidin]-V-yncarbonyn-2-f(2-methvl-1 -prop nvlthio^ethvll- 

2-amino-2-methylpropanamide trifluoroacetate 

The title compound (17.2 mg) was prepar d from 438 mg of the intermediate obtained in step A and 240 mg 
o! BOC-a-methyl alanine according t the procedure described in Example 61 . Step B. 
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1H NMR (200 MHz. CD3OD): 1.5-1.9 (m, 9H). 1.62 (s, 3H). 2.14 (m, 3H). 2.65-3.43 (m. 10H), 4 07 (m. 1H). 4.49 
(m, 1 H), 4.88 (m, 2H), 5.07 (m, 1 H). 7.05-7. 1 (m. 4H). FAB MS calculated for C24H3sN302S 429; found 430 (M+H). 

EXAMPLE 129 

5 

N-f1 (S)-[(2.3 dihydfospirof 1 H-indene-1 .4'-piperidin1-1 '-vl)carbonvl1-2-f (2-methvl-1 -propenvlsulfinvl)elhvn-2-amino- 
2-methvlpfopanamid9 trifluoroacetate 

[0222] The title compound (42.7 mg) was prepared from the intermediate obtained in Example 1 26. step A according 
10 to the procedure given in Example 126. 

iH NMR (400 MHz. CD3OD): 1.55-165 (m. 8H). 1.70-2.0 (m, 5H), 2.1-2.17 (m. 2H). 2.9-3.0 (m. 3H). 3.07-3.67 (m. 5H). 
3.98-4.03 (m, 1H). 4.49 (m. 1H). 4.47-5.08 (m. 1H). 5 08-5.14 (m. 2H). 5.42-5.46 (m. 1H). 7.05-7.18 (m, 4H). FAB MS 
calculated for C24H35N3O3S 445; found 446 (M+H). 

IS EXAMPLE 130 

N-f1 (S)-f (2.3 dihydrospirof 1 H-indene-1 .4'-piperidln]-1 '-vl)carbonyll-2-r(2-methvl-1 •propenvlsulfonvl)ethvil-2-amino- 
2-methvlpropanamide trifluoroacetate 

^ [0223] The title compound was prepared from the intermediate obtaned in Example 128. step A according to the 
procedure given in Example 129. with the exception that 86 mg of OXONE were used instead of Nal04. 
1H NMR (200 MHz. CDgOD): 1.49-2.19(m. 12H). 1.96(s. 3H). 2.87-3.0(m. 3H), 3.25-4. 1(m. 6H). 4.44-4.5(m. 1H), 
5.18-5.25(m, 2H). 5.48-5.60(m. 1H), 7.07-7, 15(m. 4H). FAB MS calculated for C24H35N3O4S 461; found 462 (M+H). 

25 EXAMPLE 131 

N-n (Sl-ff2.3 dihvdrospirof1H-indene-1.4'-ptperldinM'-yncarbonvn-2-f(2-methvlpropvlthio)ethvl1-2-amino-2-me- 
thvlpropanamide trifluoroacetate 

30 [0224] About 50 mg of 10% Pd on carbon was added to a solution of the product obtained in Example 128. step B 
in 2 ml methanol. This mixture was stirred for 16 hours under 1 atom, of hydrogen and then filtered through Celite and 
concentrated to provide 6.9 mg of the title compound. 

^H NMR (400 MHz, CD3OD): .97-1.01 (m, 4H). 1.1-1.43 (m. 2H). 1.56-1.96 (m. 11H). 2.12-2.17 (m, 2H), 2.43-2.5 (m, 
2H), 2.75-3.03 (m, 4H). 3.29-3.43 (m. 4H). 4.04-4.08 (m. 1H). 4.48-4.51 (m, 1 H). 5.06 (t, 6 Hz, 1H). 5.08-5.14 (m. 2H), 
35 7.05-7.20 (m. 4H). FAB MS calculated for C24H37N3O2S 431 ; found 432 (M+H). 

EXAMPLE 132 

N-11 (S)-f (2.3 dihydrospiroU H-lndene-1 .4'-piperidinM'-vl)carbonvn-2-[(2-methvlpfopvlsultonvl)ethvn-2-amino-2- 
40 methvlpropanamide trifluoroacetate 

[0225] The title compound was prepared from the product obtained in Example 1 30 according to the procedure given 
in Example 131. 

iH NMR (400 MHz. CD3OD): 1.21 (m. 5H). 1.43-1.45 (m. 1H). 1.57-1.64 (m. 7H), 1.7-2.17 (m. 5H). 2.34 (m. 1H), 
45 2.92-2.97 (m. 2.5H), 3.1 (m, 1.5H), 3.3-3.75 (m, 4H). 4.03-4.07 (m. 1H), 4.45 (m. 1H). 5.53 (m, 1H), 7.05-7.2 (m, 4H). 
FAB MS calculated for C24H37N304S 463; found 464 (M+H). 

EXAMPLE 133 

so N-f1(R.S)-ff2.3 dihydrospirof 1 H-indene-1 ,4'-piperidin]-r-vl)carbonyl1-2-l(phenvtthto)ethvn-2-amino-2-methvl- 
propanamide trifluoroacetate 

[0226] 

55 Step A ; 

The title compound was prepar d from 1 .29 g of N-acetyl-S-phenyl-d. 1 -cysteine and 1 .28 g of the spir indane 
hydrochi ride according to the proc dure given in Example 38. step B. 

^H NMR (200 MHz. CD3OD): 1.35-2.12 (m. 9H), 2.7-2.95 (m. 3H). 3.1-3.35 (m, 3H), 3.7 (m. 1H). 4.44 (m. 1H), 
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5.07 (m, 1H), 7.05-7.48 (m, 9H). FAB MS calculated for C24H28N2O2S 408; found 409 (M+H). 

Step B : N'fUR.S)-f(2.3 dihvdrospiro[1H-indenB0.4'-plperidin1-1'-vncart)onvl]-2-ffphenvlthio)ethvn^ 
2-fnethvlpropanamida trifluoroacetate 

5 A solution of the intermediate obtained in step A in 100 ml methanol and 100 ml of concentrated aqueous HCI 

was refluxed for 16 hours. The solution was concentrated and azeotroped 2 times from benzene. To a solution of 
this salt in 50 ml CH2CI2 was added 1 .0 g BOC-a-methyl alanine. NMM. EDC and HOBt. This solution was stirred 
for 16 hours and then poured into 700 ml ethyl acetate and washed with 1 N NaHS04 (aq.). H2O and saturated 
aqueous NaHCOs. The organic layer was dried over MgS04, filtered and concentrated- The material was purified 

10 by MPLC(40% EtOAc/hexane. silica gel) to provide 633 mg of the BOC-protecled intermediate. The BOC protecting 

group was removed from 77.6 mg ol this intermediate by stiaing in 1 ml CH2CI2 and 1 ml TFA for 1 hour and then 
concentrating to afford the title compound. 

NMR (200 MHz. CD3OD): 1 .39-1.75 (m, 10H), 2.03-2.2 (m, 2H). 2.75-2.93 (m. 3H), 3.13-3.4 (m. 4H), 3.62 (m. 
1H), 4.41 (m. 1H). 7.05-7.5 (m. 9H). FAB MS calculated for C26H33N3O2S 451; found 452 (M+H). 

75 

EXAMPLE 134 

N-f 1 f R.S)-f (2.3 dihydrospirojl H-indene-l ,4''PiperidinM '-vl)carbQnvH-2-(phenvlsulfinvl)ethvll-2-amino-2-me- 
thvlpropanamide trifluoroacetate 

20 

[0227] A solution of 64 mg of the BOC-protected intermediate synthesized In Example 1 33, step B in 2 ml of methanol 
was treated with a solution of 67 mg Nal04 in 1 ml water. After 1 hour the solution was poured into 200 ml of ethyl 
acetate and washed with water. The organic layer was dried over MgS04, filtered and concentrated. The material was 
purified by flash chromatography(60% EtOAc/hexane) to afford 14.9 mg (17%) of the desired intermediate. A solution 
25 of this material in 2 ml of 1:1 TFA:CH2Cl2 was stirred for 1 hour and then concentrated to provide the title compound 
(16 mg, about 100%). 

1H NMR (200 MHz. CD3OD): 1.3-1,9 (m. 10H), 2.03-2.2 (m, 2H). 2.89-2.95 (m, 3H). 3.15-3.4 (m. 3H). 3.7-3.97 (m, 
1H), 4.43 (m, IN), 5.26-5.45 (m, 1H). 7.1-7.2 (m. 4H). 7.6-7.78 (m, 5H). FAB MS calculated for C2eH33N303S 467; 
found 468 (M+H). 

30 

EXAMPLE 135 

N-f1(R)-ff2.3-dihvdro-3lf(methviamino)carbonv[]aminolspiroriH-indQne-1.4'-piperidin]-1'-vncarbonvn-2-(indol-^^^ 
ethvl-2-amino-2-methvtpropanamide hydrochloride 

3S 

[0228] 

Step A : 3-amino-2,3-dihvdrospirof1H-indene-1.4'-piperidineM'-carboxvlic acid 1.1-dimethvlethvl ester 

To a mixture of the intermediate obtained in Example 4 Step A (850 mg. 2.60 mmol) and hydroxy lam ine hy- 

40 drochloride (2.1 g, 29.5 mnrwl in ethanol (8 ml) and water (8 ml) was added 10% sodium hydroxide and the mixture 

was stirred overnight. The pH was adjusted to 12 with sodium hydroxide and the mixture was extracted with ethyl 
acetate (5x1 vol). The organic layers were dried over sodium sulfate, filtered, and concentrated to provide the 
oxime. The crude product (700 mg, 2.20 mmol) was added to a suspension of palladium hydroxide (350 mg) in 
acetic acid (3.0 ml). The mixture was purged with hydrogen and stirred under a hydrogen atmosphere for 1 4 hours. 

45 The mixture was filtered through celite, concentrated and azeotroped from toluene to yield the title compound (623 

mg, 2.09 mmol). 

Step B : 2.3-dihvdro-3-ff (methvlamino)carbonvl|amino1spiro[1 H-indene-1 .4'-piperidine1-1 '-cart>oxvlic acid 1.1- 
dimethvlethyl ester 

$0 To a mixture of the intermediate obtained in Step A (263 mg, 0.865 mmo\) and triethylamine (0.145 ml, 1.03 

mmol) in methylene chloride was added melhylisocyanate (0.061 ml, 1 .03 mmol). The reaction mixture was stirred 
overnight and then applied to a flash chronnatography column. Flash chromatography (silica gel. methylene chlo- 
ride/ethyl acetate 1:1) provided the title compound (206 mg, 0.57 mmol) 

55 Step C : N-f 1(R)-ff2.3-dihvdro-3[f(methvlamino)cart>onvl1amino]spiro[1 H-indene-1 .4*-piperidinV1'-vllcart>onvl1-2- 

{indol-3-vl) thvn'2-fl(1.1-dimethvlethoxv)carbonvl1amino1-2- methylpropanamide hydrochloride 

The title compound from Step B (125 mg, 0.348 mmol) was stirred for 1 h in a mixture of methylene chloride 
and TFA (1:1). The solution was then concentrated and az otrop d from toluene (3 x 10 ml). Th r sidue was 
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reacted with the compound prepared in ExampI 4, Step D (145 mg. 0.38 mmol). EDC (86.4 mg. 0.45 mmol). 
HOST (61.0 mg, 0.45 mmol), and NMM (0.42 ml, 0.383 mmol) in methylene chloride according to the procedure 
used lor Example 1, Step A, to provide the title compound (78 mg, 0.125 mmol). 

5 Step D : N-f1 (R)-||2.3'dihydro-3 |f(methvlamino)cartx)nvnaminolspiro|1 H-indene-l ,4'-plperjdinl-V-vncartx)nvl]-2- 

(indol-3-vl)ethvl-2-amino-2-methvlpropanamide hydrochloride 

The title compound (49.1 mg, 0.68 mmo\) was prepared from the immediate obtained in Step C (68 mg, 0.10 
mmol) according to the procedure described in Example 4, Step F. 

iHNMR (400 MHz, CD3OD 1:1 mixture ol diastereomers): 7.40-7.13 (m). 6.93-6.92 (m), 6.60-6.78 (m) 5.29-5.13 
10 (M), 4.62-4.45 (m), 4.15-4.02 (m), 3.80-3.65 (m), 2.96-2.70 (m). 2.25-2.15 (m). 2.05-1.90 (m), 1.75-1.45 (m) FAB- 

MS: 522 (M+1). 

EXAMPLE 136 

IS Preparation ot N-f 1 (R)-[f3[(methvlsullonvl)amino1-2.3-dihvdrospirof 1 H-indene-1 .4'-plperidin1-1 '-vncarbonvH-2- 
(phenvlmethoxv)ethvl1-2-amino-2-methvlpropanamide hydrochloride 

[0229] 

20 Step A : 1 '-(1 . 1 -Dimethvlethvtoxvcarbonvi)-3-{mQthvlsulfonvnamino-2.3-dihvdrospiro{1 H-indene-1 ,4'-piperidine) 

A sample of V-(1.1-Dimethylethyloxycarbonyl)-3-amino-2.3-dihydrospiro{1 H-indene-1. 4'-piperidine), pre- 
pared by hydrogenation of 500 mg of oxime (1 .58 mrTKsIe) as in Example 1 35 Step A, in 3.5 mL methylene chloride 
containing 475 mg of DMAP (2.46 x 1.58 mmole), and 550 X of trtethylamine (2.51 x 1.58 mmole), was stirred 
under nitrogen in an ice bath while adding a solution of 270 X of methanesulfonyl chloride (2.2 x 1 .58 mmole) in 3 

2S mL methylene chloride dropwise over 2-3 minutes. The suspension was stored over night in the refrigerator. It was 

then washed twice with water, dried with magnesium sulfate and concentrated under reduced pressure to a gum. 
Preparative TLC on four 8*' x 8" x 1,000 ^ GF silica gel plates using 1:2 ethyl acetate: hexane afforded the title 
compound, which crystallized on standing. Yield: 322 mg (54%) 
Calc. for C^9H2eN204S: MW = 380.51. found nrVe = (m+1) 381.1. 

30 

Step B : 3-fMethvlsulfonvnamino-2.3-dihvdrospiro(1 H-indene-1 .4'-plperidine) 

The product from the previous example was taken up with cooling in an ice bath in ca. 3 mL of TFA. When 
the dissolution was complete, the bath was removed, and the reaction allowed to stand for 30 minutes. It was then 
concentrated to a gum under reduced pressure, taken up in chloroform, and shaken with 1 M dipotassium hydrogen 

3S phosphate to which sufficient sodium hydroxide solution had been added to bring the pH to >1 0. The organic phase 

was removed and the extraction repeated with three more portions ot chloroform. After drying with magnesium 
sulfate, the combined chloroform solutions were concentrated and the resultant crude product purified by prepar- 
ative tic on three 8" x 8" x 1 .000 \i silica gel GF plates developed with 0.5:5:96 cone, ammonium hydroxide: meth- 
anol: chloroform. Extraction of the isolated band with 3:30:70 cone, ammonium hydroxide: methanol: chloroform, 

40 and evaporation afforded the title compound. 

Calc. for C14H19N2O2S: MW = 279.38; found m/e = (m+1) 280.9. PMR (200MHz; CDCI3) :7.44-7.24 (m. 4H), 5.03 
(t. J=e Hz. 1H). 4.65 (bs. 1H). 3.12 (s. 3H). 3.11-3.02 (m. 1H). 2.95-2.72 (m, 3H), 2.09 (dt, J=4, 12 Hz. 1H). 1.9-1.7 
(m. 3H), 1.7-1.4 (m. 3H). 

45 Step C : N-M (R)-rf3-f(Methylsulfonvl)amino1-2.3-dihvdrospirof 1 H-indene-1 .4'-piperidin]-1 '-vncarbonvl1-2-phenvl- 

methyloxvlethyllcarbamic acid l.l-dimethvlethyl ester 

Substituting the product from the above step in Step A. Example 63, for 2,3-dihydrospiro(1 H-indene-1, 4'-pip- 
eridine) hydrochloride, and EDC for DCC, the title compound is obtained. 
Cate. for CggHagNaOeS: MW = 557.71 ; found m/e = (m+1 ) 558.9 

so 

Step D : 1 '-f[2(B)-Amino-1 -oxo-3-(phenvlmethvloxv)1propvl1-3-f (methvlsulfonvhamino1-2.3-dihvdrospirof 1 H-in- 
dene-1 .4''pipendine1 

Substituting the product from the above step in Step B, Example 63, for 2. 3-dihydrospiro(1 H-indene-1, 4'-pip- 
eridine) hydrochloride, the title compound is obtained. 
ss Calc. for C24H31N3O4S : MW = 457.59; f und m/ = (m+1) 458.5. 

StepE : N-fri(B)-3-f(Methvlsulfonvnamino1-2.3-dihvdrospirof1H-inden -1.4'-piperidinen-V-vncarbonvn-2-(phenvl- 
methvloxv)elhvn2-l( 1 . 1 - dimethvlethvtoxv]carbonvl]aminol-2-methvlpropanamid 
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Substituting the product trom the above step in Step C, Example 63. for the product from Step B, ExampI 
63 , the title compound is obtained 

Step F : N-ri(R)4f3-f(Methvlsulfonvl)aminol-2.3-dihvdrospirof1H-indene-1.4'-piperidin1-1WI1carbonv^ nyl- 
5 methoxv)ethvll-2-amino-2-methvlpropanamide 

Substituting the product from the above step in Step D, Example 63. for the product from Step C. Example 
63 , the title compound is obtained. 

Calc. for C2QH38N4O5S: MW = 542.7; found m/e = (m+1) 543.8 PMR (200MH2; CDCy: 8.31 ('qua ft'. J=8 Hz). 
7.45-7.19 (m). 6.9-6.8 (m). 6.73-6.63 (m), 5.25-4.9 (m). 4.7-4.4 (m), 4.60 (s). 4.57 (s). 4.07 (bt. J=14 Hz), 3.81-3.51 
TO (m).3.32-2.98 (m). 3.08 (s). 2.98-2.65 (m). 2.13-1.70 (m). 1.70-1.25 (m), 1.34 (s). , 

Step G : N-f1(R)-ff3-[(Methvlsulfonvnamino1-2.3-dihvdrospirof1H-indene-1.4's3iperidin1-1'-yllcarbonvn-2-(phe 
m9thoxv)ethvn-2-amino-2-methvlprDpanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
15 63 . the title compound is obtained. 

EXAMPLE 137 

Preparation of N-f 1 (R)-f 13-f |(phenvlmethoxv)carbonvllamino1-2.3-dihvdrospirof 1 H-indene-1 ■4'-prperidin]-1 '-vH 
20 carbonyl]-2-(phenvlmethoxy)ethvn-2-amino-2-methvlpropanamide hydrochloride 

[0230] 

Step A : 1 '-(1 . 1 -Dimethylethyloxycarbonvl)-3-f (phenylmethoxy)carbonyllamino-2.3-dihvdrospiro(1 H*indene-1 .4'- 
2S pipertdine 

A sample of ca. 0.559 1 '-(1 . 1 -dimelhylethyloxycarbonyl)-3-amino-2,3-dihydrospiro(1 H-indene-1 .4'-piperidine) 
( 1 . 82 mmole). in 5 mL methylene chloride containing 243 mg of Dh/IAP (1 . 1 x 1 .82 mmole), and 277X of triethylamine 
(1 . 1 X 1 .82 mmole). was stirred under nitrogen in an ice bath while adding a solution of 31 7X of benzyloxycarfoonyl 
chloride (1 .2 x 1 .82 mmole) in 2 mL methylene chloride dropwise over 2-3 minutes. The suspension was stored 
30 over night in the refrigerator. It was then washed with water, 5% citric acid, dried with magnesium sulfate and 

concentrated under reduced pressure to a gum. Preparative TLC on eight 8" x 8" x 1.000^ silica gel GF plates 
using 1:1 ether hexane afforded 250 mg of the title compound. 
Calc. for C27H36N40eS2: MW = 576.7; found m/e = (m+1) 577.5. 

35 Step B : 3-l(Phenvlmethoxv)carbonyllamino-2.3-dihydrospiro(1 H-indene-1 .4'-pipendine 

The product from the previous example was taken up in ca. 2 mL anisole. cooled in an ice bath, and treated 
with ca. 2mL of TFA.The bath was removed, and the reacion allowed to stand for 30 minutes. It was then concen- 
trated to a gum under reduced pressure, taken up in chloroform, and shaken with 1 M dipotassium hydrogen phos- 
phate to which sufficient sodium hydroxide solution had been added to brtng the pH to >10. The organic phase 

40 was removed and the extraction repeated with three more portions of chloroform. After drying with magnesium 

sulfate, the combined chloroform solutions were concentrated and the resultant crude product purified by prepar- 
ative tic on three 8"x8"x1.000 m GF silica plates developed with 1:10:90 cone, ammonium hydroxide: methanol: 
chloroform. Extraction of the isolated band with 3:30:70 cone, ammonium hydroxide: methanol, chloroform, and 
evaporation afforded the title compound. 

45 Calc. for C21 H24N2O2: MW = 336.44; found m/e = (m+1 ) 337.0. PMR (200MHz: CDCI3) .7.45-7.33 (m. 4H). 7.33-7,2 

(m. 5H). 5.36-5.2 (m), 5.16 (s. 2H). 5.1-4.94 (m). 4.13 (bs). 3.25-3.2 (m), 3.14 (s. 3H). 3.0-2.7 (m). 2.19 (dt. J=4. 
12 Hz), 1.88-1.45 (m). 

Step C : N'f 1 (R)-3-f{Phenvlmethoxv>carbonvl1amino1-2.3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-l '-vllcarbonvll- 
50 2-phenvlmethvloxv)ethvl1ca[t}amic acid 1.1-dlmethylethyl ester 

Substituting the product from the above step in Step A, Example 63, for 2, 3-dihydrospiro(1 H-indene-1, 4*-pip- 
eridine) hydrochloride, and EDC for DCC. the title compound is obtained. 

Step D : V-[f2(B)-Amino-1-oxo-3-(phenylmethvloxv)]propvl1-3-|(phenvlmethoxy)carbonyl1amino-2,3-dihvdrospiro 
55 f 1 H-indene-1 .4'-plperidine] 

Substituting the product from the above step in Step B. Example 63, for 2. 3-dihydrosplro(1 H-indene-1, 4'-pip- 
rtdine) hydrochloride, the title c mpound is obtained. 
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Step E : N'f 1 (R)-ff 3-f (Phenvlmethoxv)carbonvnamino-2.3Hjihvdrospirof 1 H-indene-1 .4''Pip9ridinM'-vncartx)nvll-2- 
(phenvlmethoxv)ethvn-2-[(1 .1 -dimethvlethvtaxv)cafbonvi]amino- 2'methvlpropanarnide 

Substituting the product from the above step in Step C, Example 63. f r the product from Step B, Example 
63. th title compound is obtain d. 

Calc for C40H50N4O7: MW = 698.87; found m/e = (m+1) 699.7. 

Step F: N*[1(R)-rf3-{(Phenvlmethoxv)carbonvnaminO'2.3-dihvdrospirQf1IH-indeneO,4'HPiperidinl-1'-vncart^^ 
{phenvlmethoxv)ethvll-2-amino-2-methvlpropanamide 

Substituting the product from the above step in Step D. Example 63, for the product from Step C, Example 
63, the title compound is obtained. 

Calc. for C35H42N4OS: MW= 598.75; found m/e = (m+1) 599.8, PMR (200mHz; CDCI3) .8.28 (dd. J=10,14 Hz), 
7.44-7.1 (m). 6.75-6.84 (m). 6.65 (bd. J=6 Hz), 5.35-5.07 (m). 5.14 (bs). 4.7-4.4 (m). 4.18-3.87 (bm), 3,75-3.5 (m), 
3,14 (bquin, J=12 Hz). 2.95-2.6 (m), 2.1-1.8 (m). 1.85 (bs), 1.8-1.45 (m). 1.35 (bs), 

Step G : N-f 1 (R)-rf3-ff (Phenvlmethoxv)carbonvnamino1-2.3-dihvdrospirof 1 H-indene-1 ,4'-piperidlnl-1 '-vllcarbonyll- 
2-fphenvlmethoxv)ethvll-2'amino-2Hnethvlpropanamide hydrochtoride 

Substituting the product from the above step tn Step E. Example 63, for the product from Step D. Example 
63, the title compound is obtained. 

EXAMPLE 138 

Preparation of N-f1 (R)-ff3-ffrfmethoxvcarbonvl1methvl1sulfonvl]aminol-2.3-dihvdrospirof1 H-indBne-1,4'-pipBridinl-1'- 
vllcarbonyn-2-(indole-3-vl)ethyn-2'amino-2-methvlpropanamide hydrochloride 

[0231] 

Step A : V-f 1 .1 -Dimethvlethyloxvcarbonvn-3-flfmethoxycarfaonvnmethvl1sulfonyl]amino-2.3-dihvdrospiro(1 H-in- 
dene-1 .4'-piperidine) 

A sample of 1 *-(1 . 1 -dimethylethytoxycarbonyl)-3-amino-2,3-dihydrospiro(1 H-indene-1 ,4'-piperidine), prepared 
by hydrogenation of 500 mg of oxime (1 .58 mmole) as In Example 135, in 2 mL methylene chloride containing 475 
mg of DMAP (2.46 x 1.58mmole), and 550 k of triethylamine (2.51 x 1.58 mmole), was stirred under nitrogen in 
an ice bath while adding a solution of 400 A. of 8.4 M methyl chlorosutfonytacetate (2.13 x 1.58 mmole) in 2 mL 
methylene chloride drop wise over 2-3 minutes. The suspension was stored over night in the refrigerator. It was 
then washed twice with water, then with 5% citric acid. Atyp really, solid material was still present in suspension; 
this was removed by filtration, the filtrate dried with magnesium sulfate and concentrated under reduced pressure. 
Again, solid formed and was removed by filtration. Finally, preparative TLC on four 8" x 8** x 1 ,000 ^ GF silica gel 
plates using 2:1 ethyl acetate: hexane afforded 389mg of the title connpound 
Calc. for CgiHgoNaOfiS: MW = 438.54; found m/e = (m+1) 439.1, 

Step B : 3-ff(Methoxvcartx>nynmethynsulfonynamino-2. 3-d Ihydrospirofi H-indene-1 .4'-pipertdine 

Substituting the product of the above step in Example 137, Step B, for the product from Example 137. Step 
A, the title compound is obtained. 

Calc. for C16H21 N2O4S: MW = 337.42; found m/e = (m+1 ) 339.0. PMR (200MHz; CDCI3) :7.47 (dd, J=2, 8 Hz, 1 H), 
7.40-7.22 (m, 3H), 5.03 (t, J=8 Hz, 1H), 4.21 (d. J=16 Hz, 1H), 4.10 (d, J=16 Hz, 1H). 3.96 (bs). 3 83 (s, 3H), 
2.28-2.1 (m, 2H), 2.91 (bquar. J=10 Hz, 2H), 2.75 (dd. J=8. 14 Hz. 1H). 2.18 (dt, J=4. 12 Hz. 1H), 1.95 (dd. J=8, 
14 Hz, 1H). 1.79 (bdd, J=4. 14 Hz, 1H), 1.68 (bdd. J=14, 28 Hz. 2H). 

Step C N-[1(R)-ff3-[FI(Methoxycarbonynmethyl1sulfonvnamino1-2.3-dihvdrospirof1 H-indene-1. 4'-piperidin1-V-yn 
carbonyl1-2-(indole-3-vl)ethyll'2-f(1 .1 -dimethvlethvloxv)carbonvnamino- 2-methylpropanamide 

Substituting the product of the above step in Example 63. Step C for the product from Example 63. Step B, 
and the product from Example 4. Step D for N-f-Boc-a-methylalanine, the title compound is obtained. 
Calc. for C36H46N50eS: MW = 708.86; found m/e = (m+1) 710.3. 

Step D N-F1(Rl-[[3-|[f(Methoxycarbonyl)methyl]sulfonyllamino1-2.3-dihydrospiro|1H-indBne-1,4'-piperidin1-1'-yl1 
cart)onvl1-2-(indole-3-ynethyl1'2-amino-2-methylpropanamide 

Subtituting the product from th abov step tn Step D. Example 63. t r the product fr m Step C. Example 63. 
the title compound is obtained, 

Calc, for CoiHasNjOeS: MW= 608.74. f und m/e = (m+1) 610.2. PMR (200MHz; in 8 from TMS; CDCl3):8.65 (s). 
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8.55 (s). 8.32 (t. J=8 Hz). 7 72 (d. J=6 Hz). 7.61 (d. J=8 Hz). 7.45-7.29 (m), 7.29-7.2 (m), 7.2-7.02 (m), 6.06 (t. J=8 
Hz). 5.35-5.08 (vbs). 4.98-4.77 (m). 4.21 (bd, J=12 Hz). 4.2-3.95 (m). 3.81 (s). 3.61 (bd. J=14 Hz). 3.28-3.04 (m). 
2.99-2.76 (m). 2.72-2.25 (m). 2.0-1.4 (m). 1.34 (s). 1.28-1.1 (m). 1 05-0 7 (m). 0.54-0.3 (m). 

Step E : N-[1(R)-[[3-f[f(Memoxvcarbonvnmethyl]sulfonvl|amino1-2,3-dihvdrospiro[1H-inden9-1.4'-pi^ 
carbonvl1-2-(indole-3-vl)ethvll-2-afnino-2-methvipropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 139 

Preparation of N-(1 (RHf3-f (Methvlsulfonyl)amino1-2.3-dihvdrospiro[1 H-indene-1 .4'-piperidrnl-1 '-vncarbonvl]'2- 
(indole-3-yl)ethvl]-2-amino-2-methylpropanamid9 hydrochloride 

[0232] 

Step A : N-ff 1(B)-3-f(Methvlsulfonyl)amino1-2.3-dihvdro$pirof 1 H-indene-1 .4'-piperidin11-1 '-yncart>onvl1-2-(lndole- 
3-vl)ethvn2-({1 .1 • dimethvlethyioxv)cafbonvllaminol-2-methvlpropanamide 

Substituting the product of Example 1 36. Step B in Example 63, Step C for the product from Example 63, Step 
B, and the product from Example 63. Step C for N-^Boc-a-mBthylalanine, the title compound is obtained. 
Calc. for C34H45Ng06S: MW = 650.82; found m/e = (m+1) 651.9. 

Step B : N-f 1 (R)-f|3-KMethvlsulfonvnamino1-2.3-dihvdrospirof1 H-indene-1 .4'-piperidin]-1 '-vncarbonyn-2-findole- 
3-vi)ethvn-2-amino-2-methv(propanamide 

Substituting the product from the above step rn Step O. Example 63. for the product from Step C. Example 
63, the title compound is obtained 

Cate. for C29H3sN604S- fy^W = 550.7; found m/e = (m+1 ) 552.6. PMR (200MHz; in 5 from TMS; CDCI3): 8.59 (s), 
8.54-8.26 (m). 7.76 (d. J=8 Hz). 7,66 (d. J=8 Hz). 7.3-7.04 (m). 6.64 (t. J=8 Hz). 5.36-5.1 (m). 4.97-4.76 (m). 4.46 
(bd, J=12 Hz). 3.66 (bd. J=12). 3.22 (t. J=6 Hz). 3.1 (s). 3.06 (s). 3.1-2.8 (m), 2.8-2.3 (m). 2.1-1.75 (m). 1.1 (bs), 
1.65-1.45 (m), 1.39 (s), 1.35 (s), 1.30-1.05 (m). 1.05-0.8 (m), 0.6-0.4 (m). 

Step C : N-f 1 (R)-ff3-^(methvls^lfonvl)aminol-2.3-dihvdrospi^o^1 H-indene-1 .4'-piperidinl-1 '-vllcart)onvll-2-(indole- 
3-vl)ethvn-2-amino-2-methvlpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 140 

Preparation of N-f 1 (R)-[f3-ff fphenvtmethoxv1carbonvnamlnol-2.3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-1 '-yll 
cart)onvn-2-(indcle-3-vnethvn-2-amtno-2-methvlpropanamide hydrochtoride 

[0233] 

Step A : N-lf 1 {B)-3-ffPhenvlmethoxv1carbonvllamino-2.3-dihvdrospirof1 H-indene-1 .4'-plperidin11-1 '-vl)carbonvn-2- 
findole-3-vllethvl12-{{1 . 1 ■ dimethvlethv!oxv)cafbonyl1amino1-2-methvlproDanamide 

Substituting the product of Example 1 36. Step B in Example 63, Step C for the product from Example 63, Step 
B, and the product from Example 4, Step D for N-f-Boc-a-methylalanine. the title compound is obtained. 
Calc. for C4,H49N506: MW = 707.88; found m/e = (m+1) A MESS. 

Step B : N-f 1 (R)-|f3-ff[Phenylmethoxv]carbonvl1amino1-2.3-dihvdrospirol1 H-indene-1 .4 -piperidinM '-ylTcarbonvl]- 
2-(indole-3-yOethyl1-2-amino-2-methvlpropanamide 

Substituting the product from the above step in Step 0. Example 63, for the product from Step C, Example 
63, the title compound is obtained 

Calc for C36H41 N5O4: MW = 607.76; found m/e = (m+1 ) 608.3. PMR (200 MHz; in 6 from TMS; CDCI3) :8.44.8.24 
(m), 7.75 (t, J=6 Hz), 7.64 (d. J=8 Hz), 7.45-7.3 (m), 7.3-7.19 (m). 7.19-7.0 (m), 6.65-6.53 (m), 5.35-5,05 (m), 5.16 
(s). 5.12 (s). 4.93 (t. J=:8 Hz), 4.47 (bd, J=14 Hz), 3.7-3 5 (bm), 3 2 (t. J=6 Hz), 3.07-277 (m). 2 77-2 3(m). 2.1-1.75 
(m). 1.1 (bs). 1.65-1.45 (m).1,39 (s), 1.35 (s), 1.30-1.05 (m). 1,05-0.8 (m), 0.6-0.4 (m). 
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Step C : N-[1(R)-[f3-rf[Phenvlmetho)cv1carbonvl1amino1-2.3-dihvdrospirof1H-ind9ne-1.4^^^^ 
2-(indole-3-vl)ethvn'2'afnino-2-methvlpropanamide hydrochloride 

Subtituting the produci from the above step in Step E, ExampI 63. for the product from St p D, Example 63. 
the title compound is obtained. 

EXAMPLE 141 

Preparation of N-f1(R^f[^4(phenvlsulfonvnami^o1-2.^-dihvd^ospi^of^H-lndene-1.4'-ptpe^^din^r-v^carbonvl^-^^ 
(phenvlmelhoxv)ethvl]-2'amjn(>-2-methvlpropanamide hydrochloride 

[0234] 

Step A : N41(R)-f^3-Am^no-2.3<lihvdrosp^rof1H^^ndene0.4'-p^pef^din]0'-v^carbonyl^2-(phenvlmethoxv)ethv^^^^ 
(1.1- dimethvlethyloxv)carbonynamino-2-methvlpropanamide 

A solution of N4[1(R)-3-{(phenylmethoxy)carbonyl]amino]-2,3KJihydrospiro[1H-indene-1.4'-piperidine))-1'-yO 
cartx)nyl}-2-(phenylmethyloxy)ethyl]2-[(1 ,1 -dimethylethyloxy)carbonyl]amino]- 2-methylpropanamide (Example 
137, Step E), 43 mg, in 1 mL methanol containing 10 mg of 20% P6{0HyC, was shaken for 18 hrs under a 35 
psi atmosphere of hydrogen. After filtration to remove the catalyst, the solvent was removed under reduced pres- 
sure, and the crude product was subjected to preparative TLC on one B" x 8" x 250 ^ GF silica gel plate with 0.2: 
2:98 Cone. NH40H:MeOH:CHCl3 to give ca. 27 mg of the title compound 
Calc, for C32H44N4OS: MW = 564.73; found nv'e = (m+1) 566.0. 

Step B : N-f1(RHf3-f(Phenvlsulfonvl)amino1-2.3<lihvdrospiro|1H-indene0.4'-piperidin1-r-vl]carb^ 
methoxv)ethvll'2-f(1 ,1-dimethvlethvloxv)carbonvHamino- 2-mBlhvlpropanamide 

The product from the above step, 39 mg, in 0.5 ml methylene ch bride, containing 1 35 A. of triethyl amine andl 2 
mg Dt/lAP, was stirred in an tee bath under a nitrogen atmosphere, while a solution of 10 X benzoyl chloride in 0.2 
ml of methylene chloride was added dropwise over a five minute period. The reactbn was allowed to stir for 2 hrs. 
after which it was stored over night in the refrigerator. After washing with water and drying with magnesium sulfate, 
the crude product was subjected to preparative TLC on one 8" x 8" x 1,000 \l GF silica gel plate with 3:1 ethyl 
acetate: hexane to give the title compound. 
Calc. for C38H4eN407S: MW = 704.89; found m/e = (m+1 ) 705.6. 

Step C : N-f 1 (R)-r[3-f (Phenvlsulfonvnaminol-2.3-dihvdrospirof 1 H-indene-l .4'-piperidinM '-vl1carbonvl1*2-(phenvl- 
methoxv)ethvll-2namino-2-methvlpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C. Example 
63. the title compound is obtained. 

Calc. for C33H40N4O5S: MW = 604.77; found m/e = (m+1 ) 605.9. PMR (200MHZ: in 5 from TMS; CDCI3): 8.25 (dd. 
J=8.14 Hz). 7.96 (d. J=8 Hz). 7.66-7.48 (m), 7.24-7.04 (m). 7.04-6.88 (m). 6.77-6.66 (m). 6.64-6.54 (m). 5.2-5.0 
(m). 5.0-5.75 (m). 4.6-4 4 (m), 4 52 (s). 4.50 (s), 3.98 (bt. J=12 Hz). 3.72-3.52 (m). 3 16-2.85 (m). 2.85-2.54 (m), 
2.54-2.30 (m), 2.15 (vbs), 2.05-1.8 (m). 1,8-1.64 (m). 1.64-1.4 (m), 1.35 (bs). 

Step D N-f 1 (R)-[f3-f (Phenvlsulfonvl)amino1-2.3-dihvdrospirof 1 H-indene-1 .4'-piperidinM '-vllcartK>nyll-2-(phenvl- 
methoxv)ethyll-2-amino-2-methvlpropanamidB hydrochloride 

Substituting the product from the above step in Step E. Example 63, for the product from Step D. Example 
63. the tftle compound is obtained. 

EXAMPLE 142 

Preparation of N-f If R)-|f3-f(phenvlsulfonvl)amino|-2.3-dihydrospirof1 H-indene-1 .4'-piperidinl-1 '•vl|carbonvn-2- 
(indole-3-vl)Blhvl1-2-amino-2-methvlpropanamide hydrochtoride- 

[0235] 

Step A : N-f 1(R)-f|3-Amino-2.3Kjihvdrospiro|1 H-indene-1. 4'-piperidin]-1'-vllcarbonvl1-2-(indolB-3-vl)em 
dimethvlethvloxv)carbonvl]amino-2-methvlpropanamide 

If N-[[1 (R)-3-[{phenylmethoxy)carb nyl]amino)-2,3-dihydrospiro(1 H-indene-1 ,4'-piperidin ])-1 -yl)cartoonyl]-2- 
(indol -3-yl)ethyl]2-I(1.1-dim thyIethytoxy)carbonyIJamino]- 2-methylpropanamid (Example 140. Step E) is sub- 
stituted in Example 141, Step A. for the product f Example 137, Step E, the title compound is obtained. 
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Step B : N-[1(R)4f3-|Phenvlsulfonvnamino-2,3'dihvdrosplrof1H-inden9-1.4'H>tperi^^ 
3-vl)ethvn'2-[(1 .1 -dimethvlethvtoxv)cartoonvl1amino-2- methylpropanamide 

It the product from the above step is substituted rn Example 1 42, Step B, for th product of Example 142, Step 
A. the title compound.is obtained. 

Calc. for C39H46N5O6S. MW = 712.89; found m/e = (m+1) 714.2. 

Step C : N-[1(R)-[[3-f(Phenvlsulfonvl)aminol-2.3Kiihvdrosplro[1H-indene0.4'-piperidin]-V-vncartX)nvlV 
3-vl)ethvn-2'amino-2-methvlpropanamide 

Substituting the product from the above step in Step D. Example 63, for the product from Step Example 
63. the title compound is obtained. 

Calc. for C34H3eN504S: MW = 612.77; found no/e = (nr>+1) 614.3. PMR {200MHz; in 5 from TMS; CDCI3) :8.34 {t. 
J=8 Hz). 8.25-8.1 (m). 7.94 (t, J=8 Hz). 7.74 (d. J=8 Hz). 7 7-7.28 (m). 7.37 (d,t J=8.4 Hz). 7.32-6.9 (m). 6.85 (d. 
J=8 Hz). 6.56 (t. J=6 Hz). 5.32-5.1 (m). 4.74 (bd. J=8 Hz), 4.41 (bd, J=14 Hz). 3.61 (bd, J=16 Hz). 3.3-3.1 (m), 
2.96-2.66 (m). 2.65-2.37 (m). 2.37-2.15 (m). 1.95-1.66 (m). 1.66-1.42 (m), 1,56 (bs), 1.42-1.31 (m). 1,31-1.2 (m). 
0.97-0.72 (m). 0.54-0.33 (m). 

Step D : N-f 1 (R)-[f3-f (Phenylsulfonvl)amino1-2,3-dihydrospiro[1 H-indene-1 .4'-piperidinM '-vncarbonvn-2-(indole- 
3-vnethvn-2-amino-2-methvlpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 143 

Preparation of N-l1(R)-ff3-f(benzoyl)aminol-2.3-dihydrospiro[1H-indene-1.4'-piperidinl-1'-yncarbonvn-2-(indole-3-yn 
ethvl1-2-amino-2-methvlpropanamrde hydrochloride 

[0236] 

Step A : N-f 1 (R)-f[3-[(Benzovl)amino1-2.3-dihydrosplrof 1 H-indene-1 .4'-ptperidln]-1 '-yncarbonyll-2-f indole-3-vl) 
ethyn-2-f(1 . 1 •dimethvlethyloxy)carbonyl1amino-2-methvlpropanamide 

If in the reaction of Example 142 Step B. benzoyl chloride is substituted for bsnzenesulfonyl chloride, the title 
compound is obtained. 

Calc. for C40H46N5O6: MW = 676.84; found m/e = (m+1) 678.0. 

Step B : N-fl (R)-rf 3-f(Benzoynamino1-2.3-dihydrospirof 1 H-indene-1 .4'-piperidlnl-1 '-yncarbonvn-2-{indole-3-vl) 
ethyn-2-amino-2-methylpropanamide 

Substituting the product from the above step in Step D. Example 63, for the product from Step C, Example 
63, the title compound is obtained. 

Calc. for CasHaeNgOa: MW = 576.72; found m/e = (m+1) 578.5. PMR (200MHz; in 5 from TMS; CDCta): 8.82 (s). 
8.72 (s), 8.63 (s), 8.37-8.2 (m). 7.8-7.64 (m), 7.64-7.54 (m). 7.54-7.31 (m). 7.31-7.16 (m), 7.16-6.97 (m). 6.68-6.55 
(m), 6.5-6.35 (m), 5.67-5.43 (m), 5.34-5.07 (m), 4,42 (bd, J=12 Hz). 3.7-3.48 (m). 3.3-3.08 (m), 3.02-2.72 (m). 
2.72-2.3 (m). 2.3-2.0 (vbs), 2.04-1.71 (m). 1.71-1.4 (m), 1,36 (s), 1.34-1.05 (m), 1.05-0.8 (m). 0.6-0.4 (m). 

Step C : N-f 1(R)-ff3-f(benzovllamtnol-2.3-dihydrospircf1 H-indene-1 ■4'-piperldin1-1'-yncarbonvl1-2-(indole-3-vl) 
ethvn-2-amino-2-methvlpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D. Example 
63, the title compound is obtained. 

EXAMPLE 144 

Preparation ofN-[1(R)-ff3-rffcyclohexyl1carbonyl1aminoV2.3-dihvdrospirof1H-indene'1.4'-piperidin1-1'-yllcarbonvl1-2 
(lndole-3-yl)ethyl1-2-amino-2-methylpropanamide hydrochloride 

[0237] 

Step A : N-fl (R)-f|3-f[fCyclQhexvllcarbonvllamino]-2. 3-dihvdrospirof 1 H-indene-1 .4'-piperidin|-1 '-vncarbonyll-2-(in- 
dole-3-yl)ethyl1-2-f(1.1-dimethvlethvtoxv)carbonvnamino-2- methylpropanamide 

If in the reaction of Example 142, Step B, cyclohexylcarbonyl chloride is substituted for benzenesulfonyl chlo- 
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ride, the title compound is obtained 

Ca!c. for C40H62N5O6: MW = 682.89; found m/e = (m+l) 684.3. 

Step B : N-f1(RHf3-n[cvclohexvllcafbonvnamrno1-2.3<jihvdrosplrof1HMndene-1.4'-pi 
5 dole-3-vl)ethvll-2-amino-2-methylpropanamide 

Substituting the product from the above step in Step D, Example 63. for the product from Step C, Example 
63. the title compound is obtained. 

Calc. for C35H44N5O3: MW = 582.77; found m/e = (m+1 ) 584.7. PMR (200MHz; in 6 from JhAS\ CDCI3): 8.91 (bd, 
J=20 Hz). 8.89 (bd. J=12 Hz). a35-e.15 (m), 7.69 (t, J=6 Hz), 7.59 (t, J=6 Hz). 7.4 (d, J=8 Hz), 7.27-6.96 (m), 
10 6.67-6 53 (m). 5 84-5.65 (m), 5.48-5 08 (m), 4.50-4.26 (m). 3.7-3,45 (m), 3.3-3.12 (bs). 3.0-2.65 (m). 2.65-2.2 (m). 

2.2-2.0 (m), 2.0-1.72 (bs). 1.6-1.1 (bs). 1.0-0.85 (m). 0.6-0.4 (m). 

Step C : N-f 1 (RH[3-fffcvctohexvncarbonvllamino1-2.3-dihvdrospirori H-indene-1 .4'-piperidinM'-vl1cartx?nvn-2-(in- 
dole-3-vl)ethvl1-2-amino-2-methvlpropanamidB hydrochloride 
IS Subtituting the product from the above step in Step E. Example 63, for the product from Step D. Example 63, 

the title compound is obtained 

EXAMPLE 145 

20 Preparation of N-f 1(R)-fr3-[(acetvnamlnQl-2.3-dihvdrospl roll H-indene-1 .4'-piperidin]-1 '-vl1carbonvn-2-(lndo!e-3-vh 
ethvl]-2-amino-2-methvlpropanamide hydrochloride 

[0238] 

^S Step A : N-fl (R)-ff3-f(Acetymamino1-2.3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-1'-vncarbonvn-2-(indole-3-vh 

ethvl1-2-f(1 . 1 -dimethyl ethyloxy)carfaonynamino-2-methylpropanamide 

The product obtained from Example 1 42, Step A, is taken up in ca. ten fold (v^v) pyridine, and treated with an 
equal volume of acetic anhydride. The mixture is warmed on a steam bath for fifteen minutes, then treated dropwise 
with swirling with an equal volume of water. When the initial exothermic reaction is over, the mixture is warmed 

30 again on the steam bath for five minutes to complete the hydrolysis of excess anhydride, and concentrated to a 
small volume under reduced pressure. The residue is diluted with 5% aqueous citric acid and extracted several 
times with chloroform. The combined extracts are washed with 1 M dipotassium hydrogen phosphate, dried with 
magnesium sulfate, and the solvent removed under reduced pressure. The residue is subjected to preparative 
TLC as in Example 142, Step B to afford the title compound. 

35 Calc. for C35H44N5O5: MW = 614.77; found m/e = (m+1) 616.1 , 

Step B : N-fl f R)-ff3-[(Acetynamino]-2.3-dihvdrospiro[1 H-indene-1 .4'-piperidin1-1 '-vncarbonvl1-2-(indole-3-vl) 
ethvn-2-amino-2-methvlpropanamide 

Substituting the product from the above step in Step D, Example 63. for the product from Step C, Example 
40 63, the title compound is obtained. 

Calc. for C30H36N5O3: MW= 514.65; found m/e = (m+1) 516.6. PMR (200MHz; in 6 from TMS; CDCI3) :8.9-8.74 
(m). 8.74-8 54 (m), 8.48-8.28 (m), 7.74 (t. J=6 Hz), 7.64 (t. J=4 Hz). 7.44-7.0 (m), 6.66-6.54 (m). 5.95-5.77 (m). 
5.5-5.1 (m).4.44(bd, J=12Hz). 3.67-3.46 (m). 3.3-3.1 (m). 3.02-2,71 (m), 2.71-2.28 (m). 2.03 (s), 2.01 (s), 1.95-1.8 
(m). 1.7 (bs). 1.55-1.4 (m). 1.36 (bs). 1.32 (bs), 1.28-0.98 (m). 0.98-0.75 (m). 0.58-0.34 (m). 

45 

Step C : N-f 1(R)-ff3-f(Acetvnaminol-2,3-dihvdrospirof1 H-indene-1. 4' -piperidinl-1'-vncarbonvn-2-(indole-3-vh 
ethvn-2-amino-2-methvlpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63. the title compound is obtained. 

50 

EXAMPLE 146 



Preparation of N-fl (R)-ff3-f(N-methvl'N-methvlsulfonvl)amino]-2.3-dihydrospirof1 H-indene-1. 4'-piperidin1-1'-vl1 
carbonyll-2-(phenylmethoxy)ethvn-2-amino-2-methylpropanamide hydrochloride 

55 

[0239] 

Step A : 1 '-{1 . 1 •Dlmethvlethyloxvcarbonvl>-3-(N-methvt-N-methvlsulfonvnamino-2.3-dihvdrospiro(1 H-indene-1 .4'- 
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EXAMPLE 99 

1 '-f2(R)-[(2-amino-2-methvi-1 -oxopropvPam inol-5- phenyl- 1 ■oxopentvn-2.3-dihvdfospiro[1 H-indsne-l .4'-piDeridine]- 
3-acetic acid ethyl ester hydrochloride Diastereomer 1 

[01 d3] 

Step A : 1 '-ffl . 1 -dimethvlethoxv)carbonyn-2.3-dihvdrospirof 1 H-indene-1 .4'-piperidinel'3-acetic acid 

The benzyl ester of the title compound was obtained from diastereomer 1 of Example 98 Step C-(alD=-7.00* 
(c=2.53 . CH2CI2). The title compound was obtained from the benzyl ester as described in Example 98. Step D. 
1H NMR (CDCI3. 400 MH): 5 7.20 (m. 4H), 4.10 (m 2H). 3.62 (m, 1H). 2.94 (dd, 1H). 2.90 (m. 2H). 2.62 (dd. 1 H), 
2-45 (dd. 1H), 2.01 (m, 1H), 1.55 (m, 4H), 1.47 (s. 9H). 

Step B : 1 '-[2(R)-fFn .1 -dimethvlethoxy)carfaonyllamino-5-phenyl-1 ■oxopentvll-2.3-dihydrospirof 1 H-indene-1 .4'- 
piperidinel-3-acetic acid ethyl ester 

The title compound was obtained in76% yield from Step A using the procedure described in Example 98, Step 

E. 

1H NMR (CDCI3, 400 MH): 5 7.20 (m. 8H), 7.10 (m. 0.5H). 6.92 (m. 0.5H), 5.49 (m, 1H). 4.58 (m, 2H). 4.20 (m, 
2H), 3.76 (m, 1H). 3.61 (m. 1H). 3.12 (m, 1H). 2.89 (m, IH), 2.78 (m. 1H). 2.68 (m, 1H), 2.58 (m, 1H). 2.39 (m, 
1H). 1.70 (m. 4H). 1.55 (m, 6H). 1.42 (s, 9H), 1.25 (m. 3H). 

Step C : 1 *-[2(RVfff2-(1 .1 *dimethylethoxy)carbonyl1amino]-2-methyl-1 -oxopropvl]amino]-5-phenvl-1 -oxopentvll- 
2.3-dihydrospirof 1 H-indene-1 .4'-piperidine1-3-acetic acid ethyl ester 

The title compound was obtained in 87% yield from Step B using the procedure described in Example 98, 
Step F. 

iH NMR (CDCI3. 400 MH): 5 7.20 (m. 8.5H). 6.92 (m, 0.5H), 4.98 (m. 2H). 4.50 (m, IH). 4.20 (m. 2H), 3.79 (m, 
IH). 3.61 (m 1H), 3.12 (m. IH). 2.90 (m. IH). 2.78 (m. IH). 2.67 (m. IH). 2.57 (m. IH). 2.39 (m. 1H). 1.98 (m. 
0.5H). 1.75 (m, 4.5H). 1.50 (m, 12H). 1.42 (s. 9H). 1.28 (m. 3H). 

Step D : 1 '-[2(R)-f (2-amino-2-methyl-1 -oxop ropy l)aminol-5-pheny 1-1 •oxopentvll-2,3-dihydrospiro[ 1 H-indene-1 .4'- 
piperidinel-3-acetic acid ethvl ester hydrochoride Diastereomer 1 

The title compound was obtained in 94% yield from Step C using the procedure described in Example 98, 
Step G. 

1H NMR (CD3OD, 400MH): 6 7.23 (m. 8H), 7.11 (m, 0.5H), 6.97 (m, 0.5H). 4.85 (m. 2H), 4.47 (m, IH), 4.19 (m. 
2H), 3.88 (m. IH). 3.62 (m, IH). 3.25 (m, IH), 2 88 (m. 2H), 2.75 (m, 3H), 2.48 (m. 1H), 1.99 (m, 0.5H). 1.77 (m, 
4.5H), 1.52 (m. 12H), 1.28 (m. 3H), FAB-MS: 534 (M + 1) 

EXAMPLE 100 

V-[2(R)-[(2-amino-2-methyl-1-oxopropyl)amino1-5-phenyl-1-oxopentvn-2.3HJihydrospirD[1 H-indene-1 .4'-^^^ 
3-acetic acid hydrochloride Dastereomer 1 

[0194] A solution of the intemnediate 12 (0.010 g. 0.015 mmol) from Example 99. Step C and NaOH (0.19 g, 4.75 
mnrtol) in H20/EtOH (10 ml) was stirred at room temperature for 20 hr. The EtOH was removed and the aqueous was 
adjusted pH - 3 with IN HCI. The cloudy solution was extracted with EtOAc (3x15 ml). The combined EtOAc layers 
were washed with brine, dried over sodium sulfate. The solvent was evaporated and the residue was treated with HCI 
(1 ml, 4 M in dioxane) for 20 hr. A white solid was obtained after evaporation. 

iH NMR (CD3OD. 400 MH): 6 7.21 (m. 8H). 7.10 (m, 0.5H). 6 96 (m. 0.5H), 4.45 (m, IH). 3.89 (m. IH), 3.65 (m, IH), 
3.30 (m. 1H), 2.90 (m, 2H), 2.68 (m, 3H). 2.40 (m. IH), 2.00 (m. 0.5 H). 1.75 (m. 4.5 H), 1.60 (m, 12H). 

EXAMPLE 101 

1 '•[2(R)-[2-amino-2-methyl-1 -oxopropyl)amino1-5-phenyl-1 -oxopentyn-2.3-dihydrospirof 1 H-indene-1 .4'-piperidine1- 
3-acetic acid benzyl ester hydrochloride Diastereomer 2 

[0195] 

Step A : 1'-rf1.1-dimethylethoxy)carbonyn-2,3-dihydrospirof1H-inden -1.4'-Diperidine1-3-acetic acid benzyl ster 
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piperidine) 

A solution oi 467mg (1.15 mmole) of V-(1 , 1 -dimelhylethyloxycarbonyl)-3-(methylsuIfonyl)amino-2,3-dihydros- 
piro(1 H-indene-l .4'-piperidin )(prepared as in ExampI 136, Step A) In 5mL of DMF, was stirred under a nitrogen 
atmosphere in an tee bath To It was added 74nig (1.6x1.15 mrTK)les) of 60% NaH In oil, and stirring was continued 

5 for 1 -2 hours, at which tim frothing had stopped, and a retatrvely clear solution was in hand. To this was added, 

withstirring, 115>.{1.6x 1.15mrT^ les)of methyliodide. The ice bath was th n removed and th reaction was stirred 
at ambient temperature over night. Removal of the bulk of the DMF under high vacuum left a residue which was 
partitioned between chlorofomr) and 1 M potassium dihydrogen phosphate. The chloroform was removed and the 
aqueous phase further extracted several times with chloroform. The combined chloroform phases were dried with 

10 magnesium sulfate, filtered, and the filtrate concentrated under reduced pressure. The residue was subjected to 

preparative TLC on three 8" x 8" x 1,000 \i slica gel GF plates, using 1:2 ethyl acetate:hexane, affording 379mg 
of the title compound. 

Calc. for C20H30N2O4S. MW = 394.53; found m/e = (m+1 ) 394.8. 

IS Step B : 3-(N-Methvl-N-methvlsulfonvl)amino-2.3-dihvdrospiro(1H-lndene-1 .4'-pipendine) 

The product from the previous example was taken up with cooling in an ice bath in ca. 3 mL of TFA. When 
the dissolution was complete, the bath was removed, and the reacion allowed to stand for 30 minutes. It was then 
concentrated to a gum under reduced pressure, taken up in chloroform, and shaken with 1 M dipotassium hydrogen 
phosphate to which sufficient sodium hydroxide solution had been added to bring the pH to >10. The organic phase 

20 was removed and the extraction repeated with three more portions of chloroform. After drying with magnesium 

sulfate, the combined chtoroform solutions were concentrated and the resultant crude product purified by prepar- 
ative tic on three 8" x 8'*x 1.000 \x silica gel GF plates developed with 0.5:5:95 cone, ammonium hydroxide: meth- 
anol: chloroform. Extraction of the isolated band with 3:30:70 cone, ammonium hydroxide: methanol: chloroform, 
and evaporation afforded the title compound. 

2S Calc. for CigHaaNaOaS: MW = 294.41 ; found m/e = (m+1 ) 295,0. PMR (2OOMH2; in d from TMS; CDCI3) : 7.4-7.2 

(m. 5H). 5.59 (t, J=8 Hz. 1H). 3.2-3.05 (m, 2H), 3.01 (s. 3H). 2.98-2.7 (m. 2H). 2.63 (s, 3H), 2.59 (dd, J=8. 14 Hz, 
1H), 2.15 (dt, J=4, 12 Hz. 1H). 1.79 (dd. J=€. 12 Hz. 1H), 1.69-1.4 (m. 3H). 

Step C: N-f 1 {R)-f f3-[(N-Methvl-N-methvlsulfonvnamino1-2.3-dihvdrospirof 1 H-indene-1 ,4'-piperidinl-1 '-vHcartxan- 
30 yll-2-phenylmethyk3xy)ethvncarbamicacid 1.1 -dimethylethyl ester 

Substituting the product from the above step in Step A, Example 63, for 2.3-dihydrospiro(1 H-indene-1 .4'-pip- 
erldtne) hydrochloride, and EOC for DCC, the title compound is obtained. 
Calc. for C3oH4iN306S- MW = 571 .74; found m/e = (m+l) 572.6. 

3S Step D : V-f[2(B)-Amrno-1-oxo-3-(phenvlmethvtoxv)lpropvll-3-r(N-methvl-N-methvlsulfonvnamrnol-2.3-dihvdros- 

pirofi H-indene-1 .4'-piperidine] 

Substituting the product from the above step in Step B, Example 63. for the product from Step A. Example 63, 
the title compound is obtained. 

^ Step E : N-ff1(BV3-[(N-Methvl-N-methvlsulfonvl)amino1-2.3-dihvdfOSpirof1 H-indene-1. 4*-pfperidinll-1'-vl)carbon- 

yl1-2-(phenylmethvloxy)ethvn2-f(1 .1 - dimethvlethvloxv)earbonvl]amino1-2-methvlpropanamide 

Substituting the product from the above step in Step C. Example 63, for the product from Step B. Example 
63. the title compound is obtained. 

Calc. for C34H48N4O7S: MW = 656.84; found m/e = (m+1) 656.9 

4S 

Step F : N-h(R)-lf3-f(N-Methvl-N-methvlsulfonvnamino1-2.3-dihydrospiro[1H-indene-1.4'-piperidin1-V-vncarbon- 
yll-2-(phenylmethoxy)ethyn-2-amino-2-m ethyl propanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63, the title compound is obtained. 
so Calc. for C29H40N4O5S: MW = 556.73; found m/e = (m+1) 557.7 PMR (200mH2; in 6 from TMS; CDCI3) 8 4-8.2 

(m). 7.4-7.1 (m). 6.9-6.8 (m), 6.7-6.6 (m). 5.58 (t, J=8 Hz), 5.28-5.06 (m). 4.8-4.58 (m), 4.53 (s). 4.25-3.9 (bm), 
3.B-3.54 (m). 3.4-3.05 (m). 3.1 (s). 2.95-2.7 (m), 2.62 (s), 2.6-2.45 (m). 2.2-1.9 (m), 1.9-1.7 (m), 1 65 (s). 1.6-1.46 
(m). 1.39 (bs). 

ss Step G . N-f1(R)-ff3-f(N-Methyl-N-methvlsulfonvhamino]-2.3-dihvdrospirof1 H-indene-1 ,4'-piperidin1-1'-vnca^ 

yl1-2-(phenvlmethoxv)9thyn-2-amlno-2-methvlpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D. ExampI 
63, the till c mpound is btained. 
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EXAMPLE 147 

Preparation of N-f1(R)-ffMN-Methvl-N-m ethyls ulfonyllaminol -2. 3<iihvdrospiro[1H-tnd 
cartx3nvl1'2-(indote-3-vl)ethyll-2-amino-2-methvlpropanafBide hydrochloride 

[0240] 

Step A : N-lf1 (B)'3-r(N'Methyl'N-methylsutfony[)aminol-2.3-dihvdrospirof 1 H-indene-1 .4'-piperidinl1-1'-vncar1x)n- 
yl1-2-(irKjole-3-vnethyl12-[(1 J-dirnethvlethyloxv)carbonyl1arnino]-2-methylpropafiarni^ 

Substituting the product of Example 146 , Step B In Example 139. Step A for the product from Example 136, 
Step B, the title compound is obtained. 

Calc. for C35H36NSO6S: MW = 665.88; found m/e = (m+1 ) 666.2. 

Step B : N-f 1 f R)-fr3-f(N-Methvl-N-methvlsutfonvl)amlno1-2.3-dihydrospirof 1 H-indene-1 .4'-plperidin]-1 '-vncart)on- 
vn-2-(indole-3-vl)ethyn-2-aminO'2-methvlpropanamide 

Substituting the product from the above step in Step D. Example 63. for the product from Step C, Example 
63, the title compound is obtained. 

Calc. for C3oH3gN504S; MW = 565.74; found nn/e = (m+1) 566.7 PMR {200MHZ; in 5 from TMS; CDCI3) : 8.49 (bt, 
J=10 Hz), 8.37-8.22 (m). 7.72 (t, J=8 Hz). 7.6 (t. J=6 Hz). 7.40 (t. J=8 Hz), 7.34-7.0 (m). 6.64-6.54( m). 5.54-5.32 
(m). 5,32-5.06 (m), 4.58-4.38 (bm). 3.64 (bt. J=14 Hz). 3.29-3.12 (m). 2.98 (s). 2.93 (s). 2.56 (s), 2.54 (s). 2.52 (s), 
2.60 (s). 2.24-2.2 (m). 2.15 (bs), 1.7-1.25 (m). 1.38 (bs). 1.35-1.2 (m). 1.0-0.9 (bm). 0.65-0.45 (bm). 

Step C : N-fl (R)-ff3-fN-Methvl-N-(methvlsulfonyl)aminol-2.3-dihydrospirof 1 H-indene-1 .4'-piperidinl-1'-yllcaffaon- 
vl1-2-(indole-3-yl)ethvl|-2-amino-2'methylpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63. for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 148 

Preparation of N-f 1 (R)-f f3-ff N-benzvl-N-methvlsulfonvl]amino1-2.3-dihydrospirof 1 H-indene-1 .4'-piperidinl-1 '-yll 
carbonyl1-2-(indole-3-yl)ethyn-2-amino-2-methylpropanamide hydrochloride 

[0241] 

Step A : 1'-(1 .1 -Dimethylethyloxycarbonyl)-3-(N-benzyl-N-mBthylsulfonyl)amino-2.3-dihvdrospiro(1 H-indene-1 .4'* 
piperidine) 

Substituting benzyl bromide in Example 146, Step A, for methyl iodide, the title compound is obtained. 
Calc. for C26H34N204S: MW 470.63; found m/e = (m+1) 471.5. 

Step B : 3-(N-Benzyl-N-methylsulfonyl)amino-2.3-dihvdrospiro{1 H-indene-1 .4'-piperidine) 

Substituting the product of the previous step in Example 146. Step B, for the product obtained in Exannple 

146, Step A. the title compound is obtained. 

Calc. for C2eH34N204S. MW = 370.51; found m/e = (m+1) 371.0. PMR(200MHz; in d from TMS; CDCIa) : 7.34-7.14 
(m, 1 0H). 5.64 (t, J=6 Hz, 1 H), 4.40 (d. J=1 6 Hz, 1 H). 4. 1 2 (d. J= 1 6 Hz, 1 H), 3. 1 -2.94 (m. 2H), 2.87 (s. 3H), 2.86-2.73 
(m. 1H), 2.73-2.51 (m. 2H). 2.04 (dt. J=4, 12 Hz. 1H). 1.74 (dd, J=8, 12 Hz, 1H). 1.58 (bdt. J=4, 12 Hz, 1H). 1.37 
(bdt, J=2. 16Hz. 2H). 

Step C : N-ff 1 (B)-3-f(N-Benzyl-N-methvlsulfonyl)aminol-2.3-dihydrospirof 1 H-indene-1 ,4'-piperidin1M'-vl)cart>on- 
yll-2-(indole-3-yl)ethyl12-f(1 . 1 - dimethvlethyloxy)carbonynaminol-2-methylpropanamide 

Substituting the product obtained in the step above for the product from Example 146. Step B in Example 

147, Step A. the title compound is obtained. 

Calc. for C4iH5iN50eS- MW = 741 .95; found m/e = (m+1 ) 742.7. 

Step P - N-|1fRl-lf3-f(N-Benzyl-N-methylsulfonyl)aminol-2.3-dihydrospirof1H-indenB-1.4'-piperidinl'1'-yllcarbon- 
vl1-2-(indole-3-vl)ethvl]-2-amlno-2-methylpropanamide 

Substituting the product from the above step in Step D. Example 63. for the product from Step C. Example 
63. the title c mpound Is obtained. 

Calc. for C36H43Ns04S: MW = 641.84; found m/ = (m+1) 642.1. PMR (200MHZ; in 6 from TMS; CDCI3) : 8.64 
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(s). 8 6^.5 (m). 771 (t, J=6 Hz). 7.61 (I. J=8 Hz). 7.42 (t. J=8 Hz), 7.36-7.0 (m), 6.65-6.53 (m), 5.6-5.4 (m). 5.35-5.06 
(m). 4.9-4.28 (m). 4.15-3.9 (m). 3.65-3.45 (m). 3.3-3 1 (m). 2.9 (s). 2.85 (s). 2.8-2.48 (m). 2.48-2.3 (m). 2.22 (s). 
1.9-1 .45 (m). 1 .39 (bs). 1 .34-1 .22 (m). 1 .22-1 .03 (bm). 1 .0-0 75 (bm), 0 72-0.55 (bm). 0.55-0.36 (m) 

Step E : N-f1(R)-f[3-fN-Benzvl-N-(melhvlsulfonv))aminol-2.3-dthvdrospirof1H-indene-1.4's>iperi^^^ 
yi1-2-(tndole-3-vl)ethvl1-2-amino-2-methvlpropanamide hydrochloride 

Substituting the product Irom the above step in Step E. Example 63. for the product from Step D. Example 
63. the title compound is obtained. 

EXAMPLE 149 

Preparation of N-f 1 (R)-ff3-[N-[ffphenylmethoxv]carbonvnmethvn-N-(methvlsulfonvl)amino1-2.3-dihydrospirof 1 H- 
indene-1.4'-prperidtn1-1'-vncarbonvn-2-(indole-3-ynethyl]-2-amino-2- methylpropanamide hydrochloride 

[0242] 

Step A : 1'-(1.1-Dimethvlethytoxvcarbonyl)-3-(N-f[fphenylmethoxv1carbonvl]methvll-N-(methvlsultonyl)amino- 
2.3-dihydrospiro(1H-indene-1.4'-piperidine) 

Substituting benzyl bromoacetate (prepared from commercial bromoacetic acid and phenyldiazomethane 
(Syn. Commun.. 6. 569 (1978))) in Example 146, Step A, for methyl iodide, the title compound is obtained. 
Calc. tor CasHaeNaOeS: MW = 528.67; found m/e = (m+1) 529.7. 

Step B : 3-(N-ff[Phenylmethoxv1cafbonynmethvn-N-(methylsulfonyl)amino-2,3-dihydrospiro(1 H-indene-1 .4'-piperi- 
dine) 

Substituting the product of the previous step in Example 146. Step 8. for the product obtained in Example 

146, Step A, the title compound is obtained. 

Calc. tor C23H28N2O4S: MW = 428.55; found nrVe = (m+1 ) 429. 1 . PMR (200MHz; in d from IMS; CDCI3) :7. 36-7. 14 
(m, 9H), 5.47 (t. J=8 Hz, 1H). 5.16 (d. J=14 Hz, 1H). 5.06 (d. J=14 Hz, 1H), 4.05 (d. J=20 Hz, 1H), 3.69 (d. J=20 
Hz. 1H), 3.26 (s. 3H). 3.2-3.0 (m. 2H).3.0-2.58 (m). 2.15 (dt. J=4, 12 Hz, 1H). 1.72 (bdd. J=4. 12 Hz. 1H), 1.59 (dd, 
J=8, 12 Hz. 1H), 1.44 (bt. J=12 Hz. 2H). 

Step C : N-fT1(B^3-f(N-N-fffPheny^methoxv1carbonvl]methv^-N-methvisulfonvl)ami^ol-2.3-dihydrospirof1H-^n- 
dene-1 .4'-piperidin11-1 '-vncarfaonyll-2-(indole-3- vnethvn2-f f 1 . 1 -dimethylethyloxv)carbonyllamino1-2-methvlpro- 
panamide 

Substituting the product obtained in the step above for the product from Example 146. Step 8, in Example 

147. Step A, the title compound Is obtained. 

Calc. for C43H53N50eS; MW = 799 99; found nn/e = (m+1) 800.8. 

Step D : N-[1(R)-f[3-f(N-fffPhenylmethoxylcarbonvl1methvll-N-(methvlsulfonvnamino1-2.3-dlhydrospirof1H-in- 
dene-1 ,4'-piperidinM '-yllcarbonvll-2-f indole- 3-vl)ethvn-2-amlno-2- methylpropanamide 

Substituting the product from the above step in Step D, Example 63. for the product from Step C. Example 
63, the title compound is obtained. 

Calc. for C33H45N506S: MW = 699.87; found m/e = (m+1 ) 700.4. PMR (200mHz; in 5 from TMS; CDCI3) : 8.65 (s). 
8.6-8.5 (m). 8.4-8.25 (m). 7.71 (t, J=8 Hz). 7.61 (t, J=6 Hz). 7.5-6.95 (m), 6.62-6.5 (m). 5.4-4.95 (m). 4.42 (bd. J=14 
Hz), 3 99 (t. J=6 Hz). 3.90 (t, J=6 Hz). 3.7-3.4 (m), 3.2 2(s). 3.16 (s), 3.0-2.8 (bm), 2.8-2.55 (bm). 2.55-2.2 (m), 
2.2-2.17 (vbs), 1.34 (bs), 1 3-1.2 (m). 1.2-1.0 (m), 1.0-0.6 (m), 0.55-0.45 (m). 

Step E : N-f 1 (R)-[r3-fN-f[[Phenylmethoxv]carbonyl1methyl1-N-(methvlsulfonyl)amino1-2.3-dihydrospirof 1 H-indene- 
1 .4'-piperidin1-l '-yl]carbonyl1-2-({ndole-3-vl)ethvll-2-amino-2- methylpropanamide hydrochloride 

Substituting the product from the above step In Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 



115 



EP 0 662 481 B1 

EXAMPLE 150 

Preparation of N-f 1 (RHf3-fN-{Carboxvmethvl)-N-(methvlsutfonvnaminoV2.3-dihvdrospiro[1 H-inden^^ 
V-vncarbonvll-2-(indole-3'Vnethvn-2'amino-2'methvlpropanamide hydrochlorid 

[0243] 

Step A : N-f1(RHf34N-(CafboxvmethvlVN-fmethvlsu!forivnarnino1-2.3<iihvdrospiro[1H-^^ 
vl]carbonvn-2-(tndo[e'3-vl)ethvll-2-amino-2-methv[pfopanamide 

A solution of ca. 25mg of N-(1(R)-[[3-{N-[[[phenylmelhoxy]carbonyl]methyl]-N-(m8lhylsulfonyl)amino]-2,3-di- 
hydrospiro[1 H-indene-1 .4'-prperidin]-1 '-yl]carbonyl)-2-(indole-3-yl)ethyI]-2-amino-2- melhylpropanamide from Ex- 
ample 1 49, Step D, in 0.5 mL of methanol containing 25mg of 1 0% Pd/C, is shaken under a 50 psi atmosphere of 
hydrogen over night After filtration and taidng the filtrate to dryness under reduced pressure, the title compound 
is obtained. 

Calc. for C3, HagNsOgS: MW = 609.75; found m/e = (m+1 ) 610.4. PMR (200mHz; in 5from TMS; CD3OD) : 8.3-8.05 
(m). 7.55-7.3 (m), 7.3-6.9 (m), 6.3 (t. J=6 Hz), 5.5-4.95 (m). 4 35-4.1 (bm). 3.9-3.25 (m), 3.23 (s). 3.15 (s), 3.09 
(s). 3.0-2.3 (m), 1.65-1.4 (m). 1.52 (s). 1.2-1.05 (m). 0.84-0.55 (m). 

Step B : N-[1 (RHf 3-fN-(Cart>oxvmethvl)-N-(methylsulfonvl)amino1-2.3-dihvdrospirof1 H-indene-1 .4'-piperidin1-1 '■ 
vl1carbonyl]-2-(indole-3-vl)ethyl1-2-amino-2-methvlpropanamtde hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D. Example 
63, the title compound is obtained. 

EXAMPLE 151 

Preparation of N-f1(R)-ff3-[N-[[ethoxvcart)onylTmethyll-N-(methvlsulfonvl)amino1-2,3-dihvdrospirof1 H-indene-1, 4'- 
piperidinl-1'-vl1carbonyn-2-(indole-3-vhethvl1-2-amino-2-methvlpropanamlde hydrochloride 

[0244] 

Step A : 1*-(1,1-Dimethvlethyloxycart>onvl)-3-(N-ffethoxycarbonynmethyll-N-(melhvlsulfonvl)amino-2.3-dihydros- 
pirofi H-indene-1 .4'-piperidine) 

Substituting ethyl brooK^cetate in Example 146, Step A, for methyl iodide, the title compound is obtained. 
Calc. for C23H34N2O6S: MW = 466.60; found m/e = (m+1) 467.1. 

Step B : 3-(N-[fEthoxycarbonvl]methyll-N-(methylsulfonyl)amino-2.3-dihydrospiro(1 H-indene-1 .4'-pipertdine) 
Substituting the product of the previous step in Example 146, Step B, for the product obtained in Example 

146, Step A. the title compound is obtained. 

Calc. for C18H26N2O4S: MW= 356.48; found m/e = (m+1) 367.0. PMR (200MH2, CDCI3) :7.35-7.15 (m. 4H). 5.46 
(t. J=8 Hz. 1H). 4.11 (quar J=7 Hz, 2H), 3.95 (d, J=18 Hz, 1H). 3.65 (d. J=ie Hz. 1H). 3.26 (s. 3H). 3.12-2.95 (m, 
2H), 2.95-2.6 (m, 4H), 2.08 (dt. J=4, 12 Hz, 1H). 1.72-1.35 (m. 3H). 1,19 (t, J=7 Hz. 3H). 

Step C : N-ff1(B)-3-[(N-f[Ethoxycarbonynmethyll-N-methylsulfonyl)aminol-2.3-dihydrospirof1H-indene-1.4'-piperi- 
dinelM '-vl)carbonvl1'2-(indole-3-y0ethyn2-[(1 . 1 - dimethylelhvloxy)carbonynaminol-2-methyipropaf>amide 

Substituting the product obtained in the step above for the product from Example 146 , Step B in Example 

147, Step A, the title compound is obtained. 

Calc. for CaeHs^NgOeS: MW = 737.92; found m/e = (m+1 ) 738. 1 

Step D ' N-f 1 (RVff3-f f N-f[Ethoxycart>onvnmethvl]-N-(methylsulfonvl)amino1-2.3-dihydrospirof 1 H-indene-1 .4'-pipe- 
ridinM'-yllcarbonyll-2-(indolB-3-yl)ethyn'2-amino-2- methylpropan amide 

Substituting the product from the above step in Step D. Example 63, for the product from Step C. Example 
63, the title compound is obtained. 

Calc. for C33H43N50eS: MW = 637.80; found m/e = (m+1) 638.1 . PMR {200mHz; CDCIg) : 8.34 (t, J=8 Hz), 7.75 
(t, J=6 Hz). 7.62 (I. J=8 Hz), 7.40 (t. J=8 Hz), 7,35-7.2 (m), 7 2-7 01 (m) . 6.62-6.51 (m), 5.49 (t, J=B Hz), 5.4-5.1 
(m). 4.69 (bd, J=12 Hz), 4.46 (bd, J=12 Hz). 4.10 (dquin. J=2.6 Hz). 3.97-3.88 (m), 3.88-3.75 (m), 3.74-3.5 (m), 
3.46 (d. J=6 Hz). 3.24 (d, J=4 Hz), 3.28 (s). 3.27-2.82 (m), 2.82-2.62 (m).2,62-2,22 (m). 2.16-1.89 (m). 1.71 (s). 
1,62-1.38 (m). 1.46 (s), 1.33 (s). 1.28 (d. J=4 Hz). 1.26-1.11 (m). 1.1 0.95 (m), 0.86 (bd. J=16 Hz). 0.51 (dt. J=4.12 
Hz). 
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Step E : N-f 1 (R)-ff S-f N-f [Ethoxvcafbmvl|methvl1-N-(m9thvlsulfonvl)amino]-2.3Kjihvdrospiro[1 H-indene-l .4'-pip - 
rtdinM'-vllcarbonvll-2-(indole-3-vnethvl1-2-amino-2-methvlprQpanamid8 hvdrochbride 

Substituting the product from the above step in Step E. Example 63, for the product fr m Step D. Example 
63. the tftt compound is obtained. 

EXAMPLE 152 

Preparation of N-f 1 (R^ff3>[N-[fff4-phenvlmethoxv1carbonvllphenvnmethvn-N-(methvlsulfonvnamrnol'2.3-dihvdro^^ 
f 1 H-indene-1 .4*-piperidin]-1 '-vncarbonvn-2-findole-3-vl)ethvl]-2- amino-2-methvlpropanamide hydrochloride 

[0245] 

Step A : 1 '-(1 . 1 -Dimethvlethvloxvcarbonvl)-3-fN-ffff4-phenvlmethoxvlcarbonvnphenvnmethvf]-N-(methvlsulfonvl) 
amrno-2.3'dihvdrospirof 1 H-indene-l .4'-piperidine) 

Substituting benzyl a-bromo-p-toluate, (prepared from commercial a-bromo-p-tolulc acid and phenykJia- 
zomethane (Syn. Commun., Q, 669 (1978))) in Example 146, Step A, for methyl iodide, the title compound is 
obtained. 

Calc. for C34H40N2O6S: MW = 604.77; found m/e = (m+1) 605. 

Step B : 3-(N-f[FPhenvlmethoxv]carbonvnmethvn-N-(methvlsulfonvl)amino-2.3-dihvdrospiro(1 H-indene-1 .4'-piperi- 
dine) 

Substituting the product of the previous step in Example 146, Step B, for the product obtained in Example 
146. Step A. the title compound is obtained. 

Calc. for C29H32N204S: MW = 504.65; found m/e = (m+1) 505 PMR (200MHz; CDCI3) :7.35-7.15 (m. 4H). 5.46 (t. 
J=8 Hz. 1H). 4.11 (quar J=7 Hz. 2H), 3.95 (d, J=18 Hz. 1H). 3.65 (d, J=18 Hz. 1H). 3.26 (s. 3H), 3.12-2.95 (m. 2H). 
2,95-2.6 (m. 4H). 2.08 (dt. J=4. 12 Hz, 1H), 1.72-1.35 (m. 3H), 1.19 (t. J=7 Hz, 3H). 

Step C : N-ff1(B)-3-[N-fff(4-Phenvlmethoxvlcarbonvnphenvl1methvn-N-(methvlsulfonvnaminol-2.3-dihvdrosplro 
II H-indene-1 .4'-plperldine1l-1'-vl)carbonvn-2-(indole- 3-vl)ethvl12-f(1.1-dimethvlethvloxv)carbonvnamino1-2-meth- 
ylpropanamide 

Substituting the product obtained in the step above for the product from Example 146, Step B in Example 147, 
Step A, the title compound is obtained. 

Calc. for C49H55N50eS: MW = 874.07; found m/e = (m+1) 876.2. 

Step D : N-f1(R)-[f3-rN-fFIf4-Phenvlmethoxv]carbonvl]phenvnmethvn-N-(methv(sulfonvl)amlno1-2.3-dihvdrosplro 
f 1 H-indene-1 ,4'-piperidinM'-vllcarbonvn-2-{indole-3-vl)ethyn-2- amino-2-methvlpropanamide 

Substituting the product from the above step in Step D. Example 63, for the product from Step C. Example 
63. the title compound is obtained. 

Calc. for C44H47N5O6S: MW = 773.96; found m/e = (m+1) 776.1. PMR (200mHz; in 6 from IMS; CDCI3) : 8.4-8.2 
( m). 8.18 (bs), 8.09 (d, J=8 Hz). 7.95 (t. J=8 Hz). 6.77 (d. J=:8 Hz), 7.67-7.5 (m). 7.5-7.32 (m). 7.32-7.0 (m). 6.55 
(dd, J=16,6 Hz). 5.58-5.44 (m). 5.44-5.3 (m). 5.35 (s), 5.3-5.0 (m). 4.55-4.2 (m). 4.2-3.95 (m). 3.85-3.75 (m). 3.6 
(bd. J=14 Hz). 3.3-3.1 (m), 3.0-2.85 (m). 2.87 (s), 2.85-2.56 (m). 2.56-2.0 (m), 2.0-1.4 (m). 1.35 (bs).1 .0-0.75 (m). 
0.75-O.58 (m). 0.58-0.3 (m). 

Step E : N-f1(R)-rf3-fN-f[[r4-Phenvlmethoxv]carbonvllphenvl1-methvn-N-(methvlsultonynaminol-2.3-dlhvdrosplro 
f 1 H-indene-1 .4'-piperidin|-V-vl1carbonyn-2-(indole-3-vl)ethvn-2- amino-2-methv!propanamide hydrochloride 

Substituting the product from the above step in Step E. Example 63. for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 153 

N-f 1 (R)lf 3-(l H-tetrazol-S-vDspiroT 1 H-indene-1 .4'-piperidinel-1 '-vncarbonyll-2-(indol-3-yHethvil-2-amino- 
2-methvlpropanamide hydrochloride 

[0246] 

Step A : 3-cvanspiroI1H-inden -1.4'-pip rtdineM'-carboxvlic acid l.l-dimethylethyl ester 

To a solution of the intermediate prepared in Example 80 Step A (834 mg, 1 .92 mmol) and triethylamine (0.405 
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ml. 2.89 mmol) in toluene (5 ml) was added trimethylsilyl cyantd (0.384 ml, 2.69 mmol) and tetrakts triphenyl- 
phosphlne (110.9 mg, 0.096 mmol). The reaction mixture was stirred ovemight and then quenched with 1 N HCL 
The aqueous layer was extracted with ethyl acetate (3X1 vol). The organic layer was washed with brine, dried 
over magnesium sulfate, fitter d and concentrated. Flash chromatography (silica gel hexane / ethyl acetate 6:1) 
5 gave the title compound (328 mg, 1 .05 mmol). 

Step B : 3(1H-letfazol'5-vl)'Spirof1H-indene-1.4'-piperidineM'-carboxvlic acid 1.1-dimethvlethvl ester 

To a solution of the title compound from Step A (298 mg, 0.96 mmol) in toluene was added Irimethylstannyl 
azide (787 mg, 3.84 mmol). The mixture was refluxed for 18 hours and then cooled and 1 N HCL was added. The 
10 aqueous layer was extracted with ethyl acetate (3 X 1 vol) and the organic layer was washed with water, brine, 

dried over magnesium sulfate and concentrated. Purification by MPLC (LH20 column methanol) provided the title 
compound (214 mg, 0.60 mmol) 

Step C : N-f 1 -ff 3-f 1 H-tetrazol-5-vl)spirof 1 H-indene-1 .4'-pipBridinM '-vllcarbonvn-2-(indol-3-vl)ethvll-2-r[(1 .1 - 

IS dimethvlethoxv)cart)onvnamino]-2'methvlpropanamide 

The intermediate prepared in Step B (134 mg, 0,379 mmol) was dissolved in a mixture of methanol (1.6 ml), 
concentrated HCL (0.9 ml), and water (0.20 ml) and stirred for 18 hours. The material was concentrated under 
vacuum and the residue was azeotroped from toluene. The residue was then dissolved In methylene choride / 
DMF and the compound prepared tn Example 4, Step D (162 mg, 0.41 7 mmol), NMM (0.083 ml, 0.76 mmol), HOST 

^ (77 mg. 0.57 mmol), and finally EDC (108 mg, 0.57 mnrrol) were added. The reaction mixtrure was stirred for 18 

hours and then poured into ethyl acetate (100 ml). The organic layer was washed with 1 N HCL. brine, dried over 
magnesium sulfate, filtered and concentrated. MPLC (LH20 column methanol) gave slightly impure material f uther 
purification was carried out by flash chromatography (silica get, methylene chloride / methanol 9 : 1) to give the 
title compound (68 mg, 0.10 mmol). 

Step D : N-f 1 (R)ff 3-( 1 H-tetrazot-5-vl)spirof 1 H-indene-1 .4'-piperidinel-1 '-vt]carbonvl^2-(indol^^-vl)ethv^-2^amino- 
2-methvlp^opanamide hydrochloride 

The compound prepared in Step C (60 mg, 0.096 mnrral) was dissolved in a mixture of methanol (1.6 ml), 
concentrated HCL (0.9 ml), and water (0 2 ml). The reaction mixture was stirred over night and then concentrated 
30 and azeotroped from methanol. After drying under high vacuum the title compound was obtained as a white solid 
(52.2 mg. 0.093 mmol). 

iHNMR (CD3OD, 400 MHz -2:1 mixture of conformers): 8.05-7.97(m. 1 H), 7.70-6.91 (m, 9 H). 5.39-5.20 (m, 1 
H). 4.52-4.44(m. 1H), 4.02-3 89 (m,1 H), 3.4-3.3 (m,1 H hidden), 3.05-2.95 (m. 1 H), 2.87 (dt. 1 H), 2.18-2.10 (m, 
1/3 H), 2.0-1 .85 (m, 1/3 H), 1 .64 +1 .63 +1 .55 + 1 .52 (s. 6 H total). 1 .38-1 .25 (m. 2 H). 1 . 19-1 .05 (m. 1 H), 0.08-0.074 
3S (m. 2/3 H). 0.048 (dt, 2/3 H) 



Claims 

40 1. A compound having the formula: 



45 



so 



55 
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C=0 



C=0 




3a 



Formula I 



Formula II 



where 



is C^-C^o ^ryl. aryl (C^-Ce atkyi) and 03-07 cycloalkyi (O^-Cealkyl) or 0^ -C^alkyl-K-C^ -O5 alkyi, aryl(Go- 
C6alkyl)-K-(Ci-C5 alkyI), €3-07 cyctoalkyltCo-Cg alkyl)-K-(Ci-C5 alkyl) where K is O, S(0)m. N(R2)C(0), C(0)N 
(R2). 0C(0), C(0)0, -CR2=CR2- or -CsC- where the aryl groups are defined below and Rg and the alkyl groups 
may be futher substituted by 1-5 halogen, S(0)mR2a, 1 to 3 of ORgg or C(0)0R2a and the aryl groups may be 
further substituted by phenyl, phenoxy, halophenyl. 1 to 3 of OyO^ alkyl. 1 to 3 of halogen. 1 to 2 of OR^. methyl- 
enedioxy, S(0)^R2. 1 to 2 of OF3, OOF3. nitro. NCRgjCRg), N(R2)C(0)(R2). C(0)0R2. C(0)N(R2)(R2). SOgNtRg) 
(R2), N{R2)S02 aryl or N(R2)S02R2 

R2 is hydrogen, O^-Cg alkyl, O3-O7 cycloalkyi, and where two O^-Cg alkyl groups are present on one atom, they 
may be optionally joined to form a Gs-Ce cyclic ring optionally including oxygen, sulfur or NR2a; 
Rga is hydrogen or C^-Cg alkyl; 

RggandRsbare independently hydrogen, halogen, CyO^ alkyl, OR2. cyano. OCF3. methylenedioxy, nitro, S(0)^R, 
GF3 or G(0)0R2, and when R3a and R3t, are in an ortho arrangement they maybe joined to fomn a C5 to Cq altphatk: 
or aromatic ring optionally including 1 or 2 heteroatoms selected from oxygen.sulfur. or nitrogen; 
R4 and R5 are independently hydrogen, G^-Cg alkyl, substituted CyC^ alkyl where the substituents may be 1 to 5 
halo, 1 toShydroxy. 1 to30i-0ioalkanoyioxy, 1 to3Ci-C6alkoxy, phenyl, phenoxy. 2-furyl, C^-Cgalkoxycarbonyl. 
S(0)„(C,-C6 alkyl); or R4 and R5 can be taken together to form -(CH2)rLa(CH2)s. where is C(R2)2. O. S(0)f^ or 
N(R2), r and s are independently 1 to 3 and Rg is as defined above; 
Re is hydrogen or CyC^ alkyl; 
A is: 




R 



7a 



or 
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?7 

— Z-{CH2)x-C— (CH2)y— 
Rza 

where x and y are independently 0-3; 
Z is N-R2 or O; 

R7 and R73 are independently hydrogen, C^-Cg alkyi, trifluoromethyl, phenyl, substituted C^-Ce alkyi where the 
substituents are imidazolyl, phenyl, indolyl, p-hydroxyphenyl, ORg. S{0)^R2. CppRg, C3-C7 cycloalkyl. N(R2) 
(R2), C{0)N(R2)(R2); or R7 and Ry^ can independently be joined to one or both of R4 and R5 groups to form alkylene 
bridges between the terminal nitrogen and the alkyi portion of the R7 or R73 groups, wherein the bridge contains 
1 to 5 cartwn atoms; 

B, D, E, and F are independently C(Ra)(R,o). orC=0, such that one ortwoof B,D,E, or F may be optionally missing 
to provide a 5. 6, or 7 membered ring; or B and D or D and E taken together may be Cf^=CRio. where CR8=CR^o 
may include a benzotusion in which Rg and R^o ethylene units are linked to form a phenyl nng; 
Re and R^o ^ire independently hydrogen. P^. (CH2)qaryl, (CH2)qO(R2). (CH2)qO(CH2),aryl, {CH2)qOC(0)R2. 
(CH2)qOC(0)(CH2)^ryl. (CH2)qOC(0)N(R2)(R2). (CH2)qOC(0)N(R2)(CH2),aryl, (CHgjqCpjRa. (CH2)qC{0) 
(CH2),aryl. (CHgjqCCOORg. (CH2)qC(0)0(CH2),aryI. (CH2)qC(0)N(R2)(R2). (CH2)qC(0)N{R2)(CH2).aryl. (CH2)qN 
(R2)(R2). (CH2)qN(R2)(R9). (CH2)qS(0)„R2, (CH2)qS(0)„(CH2),aryl, (CH2)qS02N(R2)(R2). (CH2)qS02N(R2) 
(CH2)taryl, (CH2)q(1H-tetrazol-5-yl. (CH2)qC(O)NHS02R2. (CH2)qC(0)NHS02(CH2),aryl. (CH2)qS02NHC(0)R2, 
(CH2)qS02NHC(0)(CH2),aryl, (CH2)qS02NH(CH2),aryl. (CH2)qS02N(R2)-Cs N and the (CH2), may be substituted 
by 1 to 2 C^^ alkyi and the R2. (CH2)q and aryt groups may optionally be substituted by 1 to 5 halogen, 1 to 3 
OR2a. C(0)0R2e. C(0)0{CH2),aryl. Ilo 3 Ci -C4 alkyi, C(0)N{R2a)(R2a). S02N(R2a)(R2a). S(0)„R2a. N(R2a)(R2a). 
1 to 2 CF3, or 1H-tetra2oI-5-yl; 

Rg is R2, (CH2)qaryl, C(0)R2, C(0)(CH2)|aryl. C(0)N(R2)(R2). C(0)N(R2)(CH2)|aryl, C(0)0R2, C(0)0(CH2), ary I. 
S(0)2N(R2)(R2). S02N(R2)(CH2)t aryl. SO2R2 or S02(CH2), aryl and the (CHg), may be substituted by 1 to 2 C^- 
C4 alkyi and the R2, (CH2)q and aryl groups may optionally be substituted by 1 to 5 halogen, 1 to 3 OF^, C(0) 
OR2a. C(0)0(CH2), aryl. 1 to 3 C^-C^ alkyi, C(0)N(R2a)(R2a). S02N(R2a)(R2a), S(0)„R2a. N(R2a)(R2a) or 1 to 2 
CF3. 

m is 0 to 2; 
n is 1 or 2; 
q is 0 to 3; 
t is 0 to 3; and 

G, H, I and J are carbon, nitrogen, sulfur or oxygen atoms, such that at least one is a heteroatom and one of G, 

H, I or J may be optionally missing to afford 5 or 6 membered heterocyclic aromatic rings; 
and pharmaceuticaliy acceptable salts and individual diastereomers thereof. 

A compound of Claim 1 which has the formula: 
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Formula III 

where is Ci-C^o ^'M. afV' (O^'O^ alkyi). C^Cq cycloalkyi (C,-C4 alky!), (C,-C4 aIky!)-K-(Ci -C4 alkyi). aryl(Co- 
C6alkyl)-K-(Ci-C4alkyl), (Cg-CycycloalkyOtCo-Cs alky l)-K-(Ci -043! kyt) where K isO. S(0)m, -CRg^CRa-or-C^C-; 
or N(R2)C(0) where Rg and the alkyI groups may be further substituted by 1 to 7 halogen, S(0)n,C,-C4alkyl. 1 to 
2 OR2 or C(0)0R2a and the aryl groups may be further substituted by 1 to 2 C,-C4 alkyI, 1 to 2 halogen, OF^. 
CF3. OCF3, methylenedtoxy. S(0)„R2a, S02N(R2a)(R2a) or H{f<2B)^^a> 

Rg is hydrogen. C^-Ce alkyI, Cg-CTcycloalkyl. and. if two C^-Cg alkyI groups are present on one atom, they may 
be optbnally joined to form a C4-Ce cyclic ring optionally including oxygen, sulfur or NRg^; 
R2a is hydrogen or -Cg alkyI; 

R33 and Rsb are independently hydrogen, halogen, C1-C4 alkyI, OR2, methylenedioxy. nitro, S(0)„Ci-C4alkyl, CF3 
or C(0)0R2; 

R4 and Rg are independently hydrogen. C^-Cq alkyi, substituted C^-Cg alkyI where the substituents may be 1 to 5 
halo, 1 to 2 hydroxy. 1 to 2 C^-Cq alkanoyloxy, 1 to 2 alkyloxy or S{0)„(Ci-C4 alky I); 
A is: 



— (CH2)x-C— (CH2)y— 

R7a 



77 

- N(R2)-(CH2)x -C (CH2)y 

where x and y are independently 0-3; 

R7 and R7a ar independently hydrogen. CyC^ alkyl. substituted C^-C4 alkyI wh re the substituents ar from 1 to 
3 fluoro or imidazoly). phenyl, indolyl, S(0)nfC^-C4alkyl. C(0)0R2 or R7 and R;^ can indep ndentty be joined to 
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one r both of the R4 and R5 groups to form alkylene bridges between the temninal nitrogen and the a Iky I porti n 
of the R7 or Ry^ groups, wher in the bridges contains 1 to 3 carbon atonns; 

B, D and F are independently C{R8)(R,o) or C=0, such that one of B, D r F may be optionally missing to provide 
a 5 or 6 membered ring; r B and 0 taken together may b CF^CR^q CR8:=CRio include a benzofuslon 
in which RB and R10 ethylene units are linked to form a phenyl ring; 

Rg and R^Qare independently hydrogen, Rg. (CHg)^ aryl. (CHalqORg, {CH2)qO(CH2)taryl (CH2)qOC(0)R2. (CHajqC 
(0)0R2. {CH2)qC(0)0(CH2), aryl. (CH2)qC(0)N(R2)(R2). (CH2)qC(0)N(R2)(CH2)t aryl, (CH2)qN(R2)C(0)R2. 
(CH2)qN(R2)C(0)(CH2),aryl. (CH2)<,N(R2)C(0)N(R2)(R2), (CH2)qN(R2)C(0)N(R2)(CH2),aryl. (CH2)qN(R2)S02R2. 
(CH2)qN(R2)S02(CH2)taryl. (CH2)<,S(0)^R2, (CH2)qS(0)„(CH2),aryl. (CH2)c,S(0)„NHCN. (CH2)<,S{0)„N(R2)CN. 
(CH2)<,(1H-tetrazol-5-yl). (CH2)qC(0)NHS02R2. (CH2)qC(0)NHS02(CH2), aryl, (CH2)qS02NH(CH2)i aryl, 
{CH2)qS02NHC(0)R2, (CH2)gS02NHC(0)CH2)| aryl and the (CH2), and (CH2)q may be substituted by llo 2 Ci- 
Cg alkyi and the C^Cq alkyi, f^ and aryl groups may optbnally be substituted by 1 to 2 halogens, OF^. C(0)0R3, 
C(0)0(CH2), aryl, S(0)^Ci-C4 alkyi. 1 to 2 C1-C3 alkyi or 1 H-letrazol-S-yl, 
m is 0 to 2; 
q is 0 to 3; 
t is 0 to 3; and 

the aryl group is phenyl.napthyl. pyridyl, thienyl, furanyl, indolyl, N-methyl Indol. thiazolyl. or pyrimidinyl and the 
pharmaceutically acceptable salts and individual diastereomers thereof. 

A compound of Claim 2 where F is not present. 

A compound of Claim 3 which has the formula: 




IV 



R, is C1-C10 alkyi, aryl (CTC4 alkyi). Cs-Cgcycloalkyl (C1-C4 alkyi) or (C1-C4 alkyO-K-Ci-Cga'M-. aryKCQ-Cgalkyl)- 
K-(Ci-C2 alkyi). Cs-Cgcycloalkyl (Co-C2alkyl)-K-(Ct-C2alkyl). where K Is O.S(0)nj and the aryl groups may be fur- 
ther substituted by 1 to 2 C1-C4 alkyi, 1 to 2 ORg, C(0)0R2. S(0)mR2 or 1 to 3 halogen; 
R2 is hydrogen. CyC^ alkyi, C3-Ce cycloalkyt. and, if two C^'C4 a Iky Is are present on one atom, they may be 
optionally joined to form a O^-C^ cyclic ring optionally including oxygen or NR2a; 
R2a 's hydrogen or C1-C4 alkyi; 

Rga and Rg^ are independently hydrogen, halogen, C1-C4 alkyi, hydroxy, C(0)OR, C^ -C4 alkoxy, S(0)^Ci-C4 alkyi 
or CFg; 

R4 and R5 are independently hydrogen, C1-C4 alkyi. substituted C^-C4 alkyl where the substituents may be 1 to 2 
hydroxy or S(0)JCi-C3alkyl); 
A is: 
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where x isOor 1; 

R7 and are independently hydrogen, C^-C3 alkyi; or R7 and R73 can independently be joined to one or both 

of the R4 and R5 groups to form alkylene bridges between the terminal nitrogen and the alkyI portion of the R7 or 

R73 groups to form 5 or 6 membered rings containing the terminal nitrogen; 

B and D are independently C(R3)(R^o)> ^=0> ^ ^ taken together may be CRq^CR^q, 

Re and R^q are independently hydrogen, Rg, (CH^^ aryl. (CHgjqOI^, (CH2)qO(CH2)( aryl. {CH2)qOC(0)R2, 

(CH2)qC(0)OR2. (CH2)qC(0)0(CH2),aryl. {CH2)qC(0)N(R2)(R2). (CH2)qC(0)N(R2)(CH2), aryl. (CH2)<,N(R2)C{0) 

R2. (CH2)qN(R2)C(0)(CH2),aryl.(CH2)<,N(R2)C(0)N(R2)(R2). (CH2)qN(R2)C(0)N(R2)(CH2), aryl. (CH2)qN(R2) 

SOgRg. (CH2)qN(R2)S02(CH2)taryl. (CH2)qS(0)„R2. (CH2)q(1 H-tetrazol-5-yl), (CH2)qC(0)NHS02R2, (CH2)qC(0) 

NHS02(CH2), aryl, (CHaj^SOgNHCCHgj^ aryl. (CH2)qS02NHC(0)R2. (CH2)qS02NHC(0)CH2), aryl and the (CH2), 

and (CH2)q may be substituted by 1 to 2 C1-C2 alkyI and the R2 and aiyl groups may optionally be substituted by 

1 to 2 halogens, ORgg. cpjORga, C(0)0(CH2), aryl. S(0)^R2a, 1 to 2 C^-Cs alkyI or 1H-tetrazol-5-yl; 

q is 0 to 2; 

t is 0 to 2; and 

aryl is phenyl, pyridyl, indolyl, N-methyl indolyl, or pyrimidinyl or thienyl and the pharmaceuttcally acceptable salts 
and individual diastereomers thereof. 

A compound having the formula 




Formula V 



Ri is 
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Rsa is H, fluoro; 

D is )CH2. )C=0, CH-(CH2)qOH, C(CH3)(CH2)qC(0)OR2. 
CH-(CH2)qC(0)OR2. CH(CH2)qC(0)N(R2)(R2) 



N-N 

CH-{CH2)q— ^/ II CH(CH2)qC(0)NHS02R2 
H 

R2isHor C^-C4alkyl, 
qis 0.1.2; 

and the pharmaceuticalty acceptable salts and individual diastereomers thereot. 
A Compound of Claim 1 which ts: 

N-[l(RH(2.3-Dihydrospiro[lH-indene-1.4'pjpendin|-1'-yl)-carbonyl]-2-(1 H-indol-3-yl)8thylJ-2-amlno-2-methyIpro- 
panamide; 

N-I1 (RSH(2,3-Dihydrospir [1 H-indene-1 ,4'-piperidin]-r-yl)carbonyl]-2-(5-flu ro-1 H-indol-3-yl)ethyl)-2-amino- 
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2-methyl-propanamide; 

N-[1 (RS)-((2.3-Dihydro-3-oxospiro[1 H-indene-1,4*-piperidin]-1 -yl)carbonyl]-2-(1 H-indol-3-yl)ethyll-2-amino- 
2-m8thylpropanamid ; 

N^l (RSH{2,3-Dihydro-3(RS)-hydroxyspiro[1 H-indene-1 ,4*-piperidin]-r-yl)ca^ 
2-amino-2-nnethyl-propanamid ; 

N-(1(RH(2,3-Dihydro-6-fluorospiro(1H-indene-1.4'-piperidin)-V-yl) carbonyl]-2-(indol-3-yl)ethyl]-2-amino-2-nn th- 
yipropanamide; 

N-(1 (R)-{{2.3-Dihydrospiro(1 H-indene-l ,4'-piperidin]-1 -yl)-carbonyl]-2-(phenylmethyloxy)ethyl]-2-amino-2-fneth- 
yfpropanamide; 

N-{1(R)-{(2,3-Dihydro-3<)xospiro(lHHndene-1.4'i)iperidin]-1'-yl)carbonyn-2-^ 
2-m8thyfpropanamide: 

N-[1 (R)-((2,3-Dihydro-3(RS)-hydroxyspiro[1 H-indene-1 ,4'-pipertdin]-1 '-yl)carbonyl]-2-(phenyImethyloxy)ethyl]- 
2-amino-2-methylpropdnamide; 

N-[1 (RH(2,3-Dihydrospiro[1 H-indene-1 .4*-piperidin]-1 '-yl)-carbonyl]-2-(2*,6'-difluorophenyIm8thyloxy)ethyl]- 
2-amino-2-methyIpropanamide; 

N-[1 (RS)-[(2,3-Dihydro-3(RS)-hydroxyspiro(1 H-indene-1 ,4'-piperidin]-1 '-yl)carbonyn-3-phenylpropyl]-2-amino- 
2-methyl-propanamide; 

N-[1 (R)-[(2.3-Dihydro-3-oxospiro(1 H-indene-1 .4'-piperidin)-1 '-yl)carbonyl]-3-cycloh9xyIpropyI]-2-annino-2-methyl- 
propananriide; 

N-(1 (R)-[(2,3-Dihydro-3-(RS)-hydroxyspiro[l H-indene-1 .4'-piperidin]-1 '-yl)carbonyl]-3-cyclohexylpropyll-2-ami- 
no-2-nnelhyl-propanamide; 

N-[1 (R)-[(2,3-Dihydro-3-oxospiro[1 H-lndene-1 ,4'-piperidin]-1 '-yl)carbonyIl-4-phenylbiJtyl]-2-amino-2-melhy!pro- 
panamide; or 

N-(1 (R)-((2,3-Dihydro-3(RS)-hydroxyspiro(1 H-indene-1 .4'-pip8ridin)-1 '-yl)carbonyl]-4-phenylbulyl|2-amino-2-me- 
thykpropanamide; 

V-(2(R)-{(2-amino-2-m6thyl-1-oxopropyl)anriinol-3-(indole-3-yl)-1-oxopropyn-2.3KJi 
piperidine]-3-carboxylic acid; 

V[2(R)-[(2-amino-2-nielhyl-1-oxopropyl)amino]-3-(indole-3-yl)-1-oxopropyn-2,3KJihydrospirc^ H-indene-1 ,4'-pip- 
ertdine-3-cartx>xylic acid ethyl ester; 

1 '-(2(R)-{(2-amino-2-m8thyl-1 -oxopropyl)amino)-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'-piperid- 
tne]-3-carboxylic acid; 

1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-6-phenyl-1 -oxopenlyI]-2,3-dihydrospiro[1 H-indene-1 .4'-piperid- 
ine]-3-carboxytic acid ethyl ester; 

142(R)-((2-amino-2-nriethyl-1-oxopropyl)anritno]-3-{indole-3-yl)-1-oxopropyl]-2,3-dihyd^ 
piperidine]-3-acetic acid; 

1'-[2(R)-I(2-amino-2-nfiethyl-1-oxopropyl)anriino)-3-(indole-3-yl)-1-oxopropyl]-2,3-dihydrospir^ 
piperidine]-3(R)-acetic acid; 

V-(2(R)-l(2-anriino-2-nriethyl-1-oxopropyl)aniino]-3-(indole-3-yl)-lK)Xopropyl]-2,3-dihydr^ 
piperidtne]-3(S)-acetic acid; 

1 '-{2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indoIe-3-yl)-l -oxopropyl]-2,3-dihydrospiro(1 H-indene-1 .4'- 
piperidinel-3-acetic acid ethyl ester; 

1 •-[2(R)-I(2-amino-2-methyl-1 -oxopropyl)amtnol-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-indene-1 ,4*- 
piperidine]-3(R)-acetic acid ethyl ester; 

V-[2(R)-{(2-amino-2-nrielhyl-1-oxopropyl)anriino]-3-(indole-3-yl)-1-oxopropyO-2,3-dihydrc»^ 
piperidine]-3(S)-acetic acid ethyl ester; 

1 '-[2(R)-((2-amino-2-nnethyl-1 -oxopropyl)amino]-3-(5-fluoro-indoIe-3-yl)-1 -oxopropyl]-2.3-dihydrospiro(1 H-in- 
dene-1 ,4- piperidine]-3-acetic acid; 

1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluorc>-indole-3-yl)-1 -oxopropyl)-2,3-dihydrospiro[1 H-in- 
dene-1 ,4-pipendine]-3(R)-acetic acid; 

1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-l -oxopropyl]-2,3-dihydrospiro(1 H-in- 
dene-1 ,4-piperidine]-3(S)-acetic acid; 

1 •-|2{R)-[(2-amino-2-methyl-1 -oxopropyl)anaino)-3-(5-fluoro-indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro(1 H-in- 
dene-1, 4-piperidine]-3-acetic acid ethyl ester; 

1 •-(2(R)-|(2-annino-2-methyl-1 -oxopropyl)amino)-3-(5-fluoro-indole-3-yl)-1 -oxopropy l]-2,3-dihydrospiro|1 H-in- 
dene-1, 4-piperidine]-3(R)-acetic acid ethyl ester; 

V-(2(R)-[(2-anr»ino-2-methyl-1-oxopropyl)amtn )-3-(5-fluoro-indol -3-yl)-1-oxopr pyl]-2,3-dihydrospiro|1 H-in- 
dene-l, 4-pip ridine]-3(S)-acetic acid ethyl ester, 

1 '-(2(R)-((20-amino-2-methyl-1 -oxopropyl)amino)-(phenyl-naeth xy)-1 -oxopropyl]-2,3-dihydrospiro[1 H-indene- 
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1.4-prperidtne]-3-acetic acid; 

V-[2(R)-[(20-amino-2-methyl-lK)xopropyl)amino)-3-(phenyl-methoxy)-lK)xopro^^^ 
1 .4-piperidine]-3-acettc acid ethyl ester; 

1 '-(2(R)-[(2-amtno-2-nnethyl-1 -oxopropyl)amino]-3-(2,6-difluorophenyImelhoxy)-1 -oxopr pyl)-2.3-dihydrospiro 
(1 H-tndene-1 ,4'-pipBridine)-3-acetic acid; 

1 '-(2(R)-((2^mino-2-melhyl-1 -oxopropyl)amino]-3-(2,6-dffluorophenylnnethoxy)-1 -oxopropyl]-2,3-dihydrospiro 
[1 H-tndene-1 ,4'-plperidine]-3-acetic acid ethyl ester; 

1 '-[2(R)-((2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyI]-2,3-dihydro-6-fluorospiro 
[1H-indene-1 .4'-piperidine]-3-acetic acid; 

1 '-[2(R)-[{2-amir^o-2-methyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-l -oxopropyI]-2,3-dihydro^ 
[1H-indene-1,4*-pjperidine]-3-acetic acid ethyl ester, 

V-[2(R)-{(2-amirio-2-rnethyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2.3-dihydrospiro(1 H 
ine]-3-propanoic acid; 

1 •-[2(R)-((2-amino-2-methyl-1 -oxopropyl)amirioJ-5-pheriyl-1 -oxopentyl]-2,3-dihydrc«plro(1 ^ 
ine]-3-propionic acid ethyl ester; 

V-(2(R)-((2-amino-2-m8thyl-1 -oxopropyl)aminoJ-5-phenyl-1 -oxopentyl)-2,3-dihyphospiro[1 H-lndene-1 ,4'-piperid- 
ine]-3-acetic acid; 

1'-(2(R)-((2-amino-2-melhyl-1 -oxopropyl)aminol-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro(1 H-indene-1 .4'-pip6rid- 
ine]-3(S]-acetfc acrd; 

1 '-(2(R)-[(2-amino-2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopenty l]-2,3-dihydrospiro[1 H-lndene-1 .4'- 
piperldine]-3(R)-acetic acid; 

1'-[2(RH(2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2.3-dihydrospiro[1 H-indene-1 ,4'-pipBrid- 
ine)-3-acetic acid ethyl ester, 

V-[2(R)-{(2-amtno-2-fnethy!-1 -oxopropyl)-amino]-5-phenyl-1 -oxopenty l)-2.3-dihydrospiro[1 H-indene-1 .4'-piperid- 
ine]-3(S)-acettc acid ethyl ester. 

1'-(2(RH(2-amino-2-nnethyl-1-oxopropyl)amino-5-phenyM-oxopentyO-2,3-dihydrospiroI1H-inden 
ineJ-3(R)-acetic acid ethyl ester; 

N-Ethyl-1 '-{2(R)-[(2-annino-2-nnethyl-1 -oxopropyl)amino]-5-phBnyl-1 -oxopentyll-2,3-dihydrospiro[1 H-indene-1 .4'- 
piperidine]-3-acetamide; 

N-EthyI-1 '-[2(R)-({2-amino-2-nnethyl-1 -oxopropyI)amino}-5-phenyl-1 -oxopentyl)-2,3-dihydrospiro[1 H-indene-1 ,4'- 
piperidine]-3(S)-acetannide; 

N-Ethyl-1 '-(2(R)-[(2-anr>ino-2-methyl-1<)XOpropyl)amino]-5-phenyl-1-oxopentyO-2,3-dihydrospiro[1H-in 
1 ,4-ptp8rtdtne]-3(R)-acetamide; 

1 '-(2(R)-{(2-annino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl)-2,3-dihydro-6-fluorospiro[1 H-indene- 
1,4-piperidine]-3-acetic acid; 

1 '-[2(R)-{(2-amtno-2-methyl-1 -oxopropyl)amino)-5-phenyH -oxopentyl-2,3-dihydro-6-fluorospiro(1 H-indene-1 .4*- 
pip6ridine]-3-acetic acid ethyl ester; 

V-[2(R)-[(2-amlno-2-methyl-l -oxopropyl)annino]-5-phenyH -oxopentyl]-2,3-dihydrospiro(1 H-indene-1 .4'-piperid- 
lne]-3-propanoic acid; 

1*-[2(R)-[(2-amtno-2-methyl-1 -oxopropyl)amino)-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4*-piperid- 
ine]-3-propanoic acid ethyl ester; 

l'-[2{R)-[(2-anriino-2-nriethyl-lK>xopropyl)amino]-3-(indo!e-3-yl)-l-oxopropyl]-2,3<iihydro-6-f!uor^^ 
dene-1 ,4'-piperidine]-3-acetic acid, 
and salts thereof. 

Stereospecific compounds of Claim 1 which are 
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R,-C-N-C— A — 
O 




R4 
R5 

and 



R2 ^6 
R^-C-'N-C— A — N 



/ 



C=0 



G ✓'^3a 



Rab 



la 



lla 



where R'. R2. R^a, P^. R*. RS. r6. A, B. D, E, RG. H. I. J.and n are as defined in Claim 1. 

A process for the preparation of a compound of Claim 1 which comprises reacting a compound having a formula: 




or 



N-H 



CO 
I 



B 




(CH2)„ 



H 



13b 



4a 



with a compound having the formula 
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R4 R4 
HOOC -A-N" R5 or HOOC - A- N-L 

where R,. Rg. 1^, R^^, R4, R5, Re. A, B. D. E, F, G, H, 1, J and n are as defined in Claim 1. 
9. A process for the preparation of a compound of Claim 1 which comprises reacting a compound having a formula* 




2a 



with a compound having the formula 



R2960 R4 R2R60 R4 

Ri— f-N-C-A-N-Rs R^-_|_N_c-A-N-L 
COOH °'' COOH 

12 12a 



where R^, R2, Rsa. ^35. ^4* ^5. A. B. C, D, E. F, G, H. I. J. and n are as defined in Claim 1 and L is a protecting 
group which is subsequently removed if present and salts are formed if desired. 

10. The use of a compound of Claim 1 for the manufacture of a medicament for increasing levels of endogenous 
growth hormone in a human or an animal. 

11. A composition useful for increasing the endogenous production or release of growth hormone in a human or an 
animal which comprises an inert carrier and an effective amount of a compound of Claim 1 . 

12. A composition useful for increasing the endogenous production or release of growth hormone in a hunian or an 
animal which comprises an inert carrier and an effective amount of a compound of Claim I used in combination 
with other growth hormone secretagogues such as, GHRP-6. GHRP-1, growth hormone releasing factor (GRF) 
or one of its analogs or lGF-1 or IGF-2, or B-HT920. 



13. The use of a bisphosphonate compound in combination with a compound of Claim 1 for the manufacture of a 
medicament for th tr atment of osteoporosis. 



14. The use as claimed in Claim 13 wherein the bisphosphonate compound is alendronate. 
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15. A composition useful for the treatment of osteoporosis whicli comprises a combination of a bisphosphonate com- 
pound and a connpound of Claim 1 . 

16. The composition of Ctaim 15 where th bisphosphonate compound is alendronat . 
Patentanspruche 

1. Eine Verbindung mil der Formal: 




Forme 1 I Forme 1 II, 

3S 

worin 

Ri Ci-C,o-Alkyl. Aryl, AryKCi-Ce-alkyI) und Ca-CT-CycloalkyKCi-Cg-alkyl) oder Ci-Cy-Alkyl-K-Ci-Cs-alkyI, Aryl 
(Co-Cs-alkyl)-K-(Ci-C5-alkyl), C3-C7-Cycloalkyl(Co-C5-alkyl)-K-(Ct- Cg-alkyl) ist. wobei KO. S{0)„, N(R2)C(0). C 

40 (0)N(R2), 0C(0), C(0)0, -CR2=CR2- odeT -QsC- ist, wobei die Arylgruppen nachstehend definiert sind und 

und die Alkylgruppen weiterhin durch 1 -5 Halogen, S(0)^R2a. 1 bis 3 ORg^ oder C{0)0R2a substituiert sein konnen 
und die Arylgruppen weiterhin durch Phenyl, Phenoxy, Halogenphenyl, 1 bis 3 C^-Ce-Alkyl, 1 bis 3 Halogen, 1 bis 
2 OR2, f^ethylendioxy. S(0)^R2. 1 bis 2 CF3. OCF3, Nitro, N(B^{fi2), N(R2)C(0)(R2). C(0)0R2, C{0)N{R2)(R2). 
S02N(R2)(R2). N(R2)S02-Aryl oder N(R2)S02R2 substituiert sein konnen. 

45 r2 Wasserstoft. C^-Ce-Alkyl, C3-C7-Cycloalkyl Ist. und, wenn zwei -Cg- Alkylgruppen an einem Atom vorhanden 

sind. diese gegebenenfalls verbunden sein konnen, um einen cyclischen Cs-Cg-Ring, der gegebenenfalls Sauer- 
stoff, Schwefel oder NR2a enthaft. zu bilden, 
R2a Wasserstoff oder C^-Cg*Aikyl ist, 

R3a und R3b unabhangig Wasserstoff, Halogen, Ci-Cg-AIkyi, OR2, Cyano, OCF3, Melhylendioxy, Nitro, S(0)^R, 
50 CF3 Oder C(0)0R2 sind, und, wenn R3a und R35 in einer ortho-Anordnung stehen. diese verbunden sein konnen, 

um einen aliphatischen oder aromatischen C^- bis Cg-Ring zu bilden, der gegebenenfalls 1 oder 2 Heteroatome, 
ausgewahtt aus Sauerstoff, Schwefel oder Stickstoff, enthalt. 

R4 und Rg unabhangig Wasserstoff. C^-Cg-Alkyl, substitulertes C^-Cg-Alkyt, worin die Substituenten 1 bis 5 Halo- 
gen, 1 bis 3 Hydroxy. 1 bis 3 CyC^Q-Mkanoyloxy, 1 bis SC^-Cg-Alkoxy, Phenyl. Phenoxy, 2-Furyl. -Cg-Alkoxy- 
ss carbonyl, S(0)m(Ci-C6-Alkyl) s in konnen, oder R4 und R5 mileinander verbunden sein konnen, um (CH2)rLa 

(CH2)s' zu bilden, worin L3 C(R2)2. O, S(0)„ oder N(R2) ist, r und s unabhangig 1 bis 3 sind und R2 wie oben 
definiert ist, 

R^Wasserst ff oder C^-Ce-Alkytist, 
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Aist: 

— (CH2)-C— {CH2)y— 

Oder 



?7 

— Z-(CH2)x-C— (CH2)y— 
R7a 

worin X und y unabhangig 0-3 sind, 
Z N-R2 Oder O ist, 

R7 und RjgSind unabhangig Wasserstoff, Ci-Cg-Alkyl, Trifluormethyl, Phenyl, substituiertes Ci-Ce-AIkyl, worin die 
Substiluenlen sind Imldazolyl, Phenyl. Indolyl, p-Hydroxyphenyl. OF^, S(0)„R2, C(0)0R2, Cs-CT-Cycloalkyl. N 
(R2)(R2). C(0)N(R2)(R2). Oder R7 und H^^ unabhangig mit einer oder beiden der R4- und Rs-Gruppen verbunden 
sein konnen, um Alkylenbrucken zwischen dem endstandigen Stickstoff und dem Alkytteil der R7- oder Rj^-Grup- 
pen zu bilden. wobei die BrOcke 1 bis 5 Kohlenstoffatome enthatt, 

B, D, E und F unabhangig C(F^)(Rto)oder C=0 sind, so daB einer oder zwei der Reste B, D, E oder F gegebe- 
nenfalls f ehlen konnen, um einen 5-, 6- oder Tgliedrigen Ring zu ergeben, oder B und D oder D und E miteinander 
verbunden CRq^CRiq sein konnen, wobei CR8=CRio eine Benzokondensation enthaften kann. bei der Rq- und 
Rio-Ethyleneinheiten miteinander zu einem Phenylring verknupft sind. 

Re und Rio unabhangig Wasserstoff, Rg. (CH2)q-Aryl. (CH2)qO(R2). (CH2)qO(CH2),-Aryl, (CH2)qOC(0)R2. 
(CH2)qOC(0) (CH2)t-Aryl. (CH2)<,OC{0)N(R2)(R2). (CH2)qOC(0)N(R2) (CHgjrAryl. (CH2)qC{0)R2. (CH2)qC(0) 
(CH2)rAfyl. (CH2)cC(0)OR2. (CH2)qC(0}0(CH2)rAryl. (CH2)<,C(0)N(R2)(R2). (CH2)<,C(0)N(R2) (CH2)rAryl, 
(CH2)qN(R2)(R2). (CH2)qN(R2)(R9).(CH2)qS(0)„R2, (CH2)qS(0)„(CH2)rAryl, (CH2)qS02N(R2)(R2). (CH2)qS02N 
(R2) (CHgjfAryl, (CH2)q(1H-Tetrazol-5-yl. (CH2)(,C(0)NHS02F^,(CH2)C(0)NHS02(CH2),-Aryl.(CH2)qS02NHC 
(0)R2. (CH2)qS02NHC(0)(CH2),-AryI, (CH2)qS02NH(CH2)t-Aryl, (CHgjqSOaN (R2)-CaN sind und die (CH2)r 
Gruppe durch 1 bis 2 C^^-Alkyl substituiert sein kann und die Rg- . (CH2)q- und Arylgruppen gegebenenfalls durch 
1 bis 5 Hatogen. 1 bis 3 OR2a. 0(O)OB^, C(0)0(CH2)t-Aryl, 1 bis 3 Ci-C4-Alkyl, C(0)N(R2a)(R2a). SOgNCRga) 
(f^' S(0)mR2a. N(R2a)(R2a)' ^ ^is 2 CF3 Oder 1 H-Tetrazol-5-yl substituiert sein konnen, 
Rg Ist R2. (CHalq-Aryl. C(0)R2, C(0) (CHaVAryl, C(0)N(R2) (R2), C(0)N(R2)(CH2VAryl, CCOORg. C(0)0(CH2)r 
Aryl. S(0)2N{R2)(R2). S02N(R2)(CH2)|-Aiyl. S02R2 oder S02(CH2)i-Aryl und das (CH2), durch 1 bis 2 Ci-C4-Alkyl 
substituiert sein kann und die R2- , (CH2)q- und Arylgruppen gegebenenfalls durch 1 bis 5 Halogen, 1 bis 3 OF^. 
C{0)0R2a. C(0)0(CH2)rAryl. 1 bis3C|-C4-Alkyl. C(O)N(R23)(R2a).S02N(R2a)(R2a). SPj^Rga. N(R2a)(R2a)oder 
1 bis 2 CF3 substituiert sein konnen. 
m 0 bis 2 ist. 
n 1 Oder 2 ist. 
q 0 bis 3 ist, 
1 0 bis 3 ist und 

G. H, I und J Kohlenstoff, Stickstoff, Schwefel oder Sauerstoffatome sind, soda3 wenigstens eines ein Heteroatom 
ist und einer der Reste G, H, I oder J gegebenenfalls fehlen kann. um 5- oder Bgliedrige heterocyciische aroma- 
tische Ringe zu ergeben, und pharmazeutisch annehmbare Saize und einzelne Diastereomere davon 

Eine Verbindung nach Anspruch 1 , welche die Formel: 
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5 



10 



IS 




Formel III 

25 

hat. 

worin Ci-Cio-Alkyl. Aryl(Ci-C4-aIlcyl), Ca-Cg-Cycloalkyl (Ci-C4nalkyl). (Ci-C4-Allcyl)-K-(C,-C4-alkyt), Aryl(Co- 
Cs-alkyl)-K-(C^-C4-alkyl). (Ca-Cy-Cycloallcyl) (Co-C5-aIkyl)-K.(C,-C4-a!kyl) ist. wobeiKO. 8(0)^. -CR2=CR2-oder 
-CsC- (St Oder N(R2)C(0), worin R2 und di© Arylgruppen weltertiin durch 1-7 Halogen, S(0)^Ci-C4-Allcyl, 1 bis 2 
30 OR2a Oder cpjORgg substituiert sein konnen und die Arylgruppen weiterhin durch 1 bis 2 C^-C4-Alkyl, 1 bis 2 

Halogen. OR2, CF3, OCF3. Methylendioxy, S(0)^R2a, S02N(R2a)(R2a) wJer N(R2a)S02R2a substituiert sein kon- 
nen. 

R2 Wassersloff. Ci-Cg-Alkyl. C3-C7-Cycloalkyl ist, und, wenn zwei -Cg-Alkylgruppen an einem Atom vorhanden 
sind. diese gegebenentalls verbunden sein konnen, urn etnen cyclischen C^-Ce-Ring, der gegebenenfalls Sauer- 
3S stoff, Schwefel Oder NRga enthatt, 2u biWen, 

Rja Wasserstoff oder C^-Ce-Alkyl ist. 

R3a und R35 unabhangig Wasserstoff, Halogen. Ci-C4-AIkyl, OR2. I^ethylendtoxy. Nitro. 8(0)^0, -C4-Alkyl, CF3 
Oder C(0)0R2 sind, 

R4 und R5 unabhangig Wasserstoff, Ci-Cg-Alkyl. substituiertes C^-Cg-Alkyl sind, worin die Substituenten 1 bis 5 
40 Halogen, 1 bis2Hydroxy. 1 bis2Ci-C6-Alkanoyloxy, 1 bis 2 Ci-Cg-Alkyloxy Oder S(0)m(C,-C4*Alkyl) sein konnen, 

A ist: 



45 



50 



Oder 



(CH2)-C — (CH2)y' 



R 



7a 



55 
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V7 

- N(R2)-(C H - C — (C H2)y — 

worin X und y unabhangig 0-3 sind. 

R7 und sind unabhangig Wasserstoff. Ci-C4-Alkyl. substituiertes C^-C4-Alkyl, worrn die Substituenten sind 1 
bis 3 Fluor Oder Imidazolyl. Phenyl. Indolyl, S{0)^Ci -C4-Alkyl. C(0)0R2, oder R7 und Ry^ unabhangig mit einer 
Oder beiden der R4- und R^-Gruppen verbunden sain konnen. urn Alkylenbrucken zwischen dem endstandtgen 
Stickstoff und dem Alkylteil der R7- oder Ryg-Gruppen zu bitden, wobei die Brucken 1 bis 3 Kohlensloffatome 
enthalten. 

B, D und F unabhangig C(R3)(Rio)o^®f sind, so daB einer oder zwei der Reste B, D oder F gegebenenfalls 
lehlen konnen, urn einen 5- oder Ggliedrigen Ring zu ergeben. oder B und O mitetnander verbunden CF^=CR^q 
sein kann und CRg^CR^o eine Benzokondensatton enthatten kann. bei der R3- und R^Q-Ethyleneinheiten mitein- 
ander zu einem Phenytring verknupft sind. 

Rg und Rio unabhangig Wasserstoff, Rg. {CH2)q-Aryl, (CH2)qOR2. (CH2)qO (CH^^-Aiyl (CH2)qOC(0)R2. (CHgjqC 
(0)0R2, (CH2)<,C(0)0(CH2\-Aryl. (CH2)qC(0)N(R2)(R2). (CH2)qC(0)N{R2)(CH2)t-Aryl, (CH2)qN(R2) C(0)R2, 
(CH2)qN(R2)C(0)(CH2)rAryl. (CH2)qN(R2)C(0)N(R2)(R2). (CH2)qN(R2)C(0)N(R2)(CH2)rAryl. (CH2)qN(R2) 
SO2R2. (CH2)qN(R2)S02(CH2),-Aryl. (CH2)qS(0)„R2. (CH2)c,S(0)„(CH2)rAryl, (CH2)qS(0)„NHCN, (CH2)qS 
(0)^N(R2)CN, (CH2)q(1H-Tetrazol-5-yl), (CH2)qC(0)NHS02R2. {CH2)qC(0)NHS02(CH2),-Aryl,(CH2)qS02NH 
(CH2),-Aryl. (CH2)qS02NHC(0)R2. (CH2)qS02NHC(0)CH2)rAryl sind und das (CHg)! und (CHa), durch 1 bis 2 

C, -C2-Alkyl substituiert sein konnen und die Ci-Cg-Alkyl-, R2- und Arylgruppen gegebenenfalls durch 1 bis 2 Ha- 
logen. OR2a» C(0)OR2a, C(0)0(CH2)rAryl. S{0)mCi-C4-Alkyl. 1 bis 2 Ci-Ca-Alkyl oder 1 H-Tetrazol-5-yl substitu- 
iert sein konnen, 

m 0 bis 2 ist, 
q 0 bis 3 ist. 
1 0 bis 3 ist und 

die Arylgruppe Phenyl, Naphthyl. Pyridyl. Thienyl, Furanyl. Indolyl, N-Methylindol, Thiazolyl oder Pyrimidinyl ist. 
und die pharmazeutisch annehmbaren Saize und einzelnen Diastereomere davon. 

Eine Verbindung nach Anspruch 2. worin F nicht vorhanden ist. 

Eine Verbindung nach Anspruch 3, welch e die Forme): 
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R,"C-N-C 
' II 

0 



A — 





3b 



IV 



hat. 



worin Ri Ci-C,o-Alkyl. Aryl(Ci-C4-alkyl), Cg-Ce-Cycloaikyl (CT-C4-alkyl)od8r (Ci-C4-Alkyl)-K-Ci-C2-aIkyl. Afyl(Co- 
C2-alkyl)-K-(Ci-C2-alkyl). Ca-Ce-CycIoalkyKCo-Ca-alkyO-K-tCi-Cg-alkyI) ist, wobei K O. S(0)n, ist. und die Aryl- 
gruppen weitertiin durch 1 bis 2 C,-C4-Alkyl, 1 bis 2 ORj, C(0)0R2, SCOj^Rg oder 1 bis 3 Halogen substituiert 
sein konnen. 

R2 Wasserstoff, Ci-C4-AIkyl, Cs-Cg-Cycloalkyl ist. und, wenn zwei Ci-C4-Alkylgrupp8n an einem Atom vorhanden 
sind, diese gegebenenfalls verbunden sein konnen, urn einen cycttschen Cs-Cg-Ring, der gegebenenfalls Sauer- 
stoff Oder NR^a enthalt. zu bitden, 
R2a Wasserstoff oder C,-C4-A!kyl ist. 

Raa Rsb unabhangig Wasserstoff, Hak>gen. CTC4-Alkyl, Hydroxy, C(0)OR, C,-C4-Alkoxy, S(0)^Ci-C4-Alkyl 
Oder CF3 sind, R4 und Rg unabhangig Wasserstoff, -C4-AJkyl, substituiertes Ci-C4-Alkyl, worin die Substituenten 
1 bis 2 Hydroxy oder S(0)m(Ci-C3-Alkyl) sein konnen. sind, 



worin x 0 oder 1 ist, 

R7 und R7a unabhangig Wasserstoff. C,-C3-Alkyl sind, oder R7 und By^ unabhangig mit einer oder beiden der FV,- 
und Rg-Gruppen verbunden sein konnen, vm Aikylenbrucken zwischen dem endstandigen Stickstoff und dem 
Alkytteil der Ry- oder Ry^-Gruppen zu bilden, urn 5- oder Sgliedrige Ringe zu biiden. welche den endstandigen 
Stickstoff enthatten. 

B und D unabhangig C(Re)(Rio). C=0 sind, oder B und D miteinander verbunden CF^CR^q sein konnen, 



Rq und Rio unabhangig Wasserstoff, Rg. (CH2)q-Aryl, {CH2)qOR2. (CH2)qO(CH2)rAryl. (CH2)qOC(0)R2. (CH2)qC 
(0)0R2, (CH2)qC(0)0(CH2),-Aryl. (CH2)qC(0)N(R2)(R2). (CH2)qC(0)N(R2)(CH2)rAryl. (CHgjqNCRgjCCORa. 
(CH2)qN(R2)C(0)(CH2)rAryl. (CH2)qN(R2)C(0)N(R2)(R2). (CH2)qN(R2)C(0)N(R2)(CH2)rAfyl. (CH2)qN(R2) 
SOaRg. (CH2)qN(R2)S02(CH2),-Aryl. (CH2)qS(0)„R2, (CH2)q(1H-TetrazoN5-yl). (CH2)qC(0)NHS02R2, {CH2\C 
(0)NHS02(CH2)rAryl,(CH2)qS02NH(CH2)rAryl. (CHgjqSOgNHCCOjRz, (GH2)qS02NHC(0)CH2)rAryl sind und 
das (CH2), und (CHgjq durch 1 bis 2 0,-02- AlkyI substituiert sein konnen und di Rg- und Arylgmppen gegebe- 
nenfalls durch 1 bis 2 Halogen. OR2a. C{0)0R3. C(0)0(CH2)t-Aryl, S(0)^R2a. 1 bis 2 C^-Cg-Alkyloder 1 H-Telrazol- 
5-yi substitui rt sein k'nnen. 



A ist: 




R 



7a 
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q 0 bis 2 ist, 
1 0 bis 2 ist und 

Aryl Phenyl. Pyridyl, Indofyf. N-Methylindolyl oder Pyrimidinyl oder Thi nyl ist. 
und dl pharmaz ullsch annehmbaren Saize und einzelnen Diastereomere davon. 

Eine Verbindung mil der Formel 



Ri ist 




Formel V, 



CH2CH2 ^ ^^-CHjCHsCH 



CH20CH2 




.CH, 




^ ^CHaOCH; 
F 



134 



EP 0 662 481 B1 



^''^CHjCHjCH; 



a 



|>-CH2 



S 



-CH, \ 



S-CH, 



CH2CH2CH2 



Rja et H, Fluor, 
Dist 

)CH2. )C=OCH-(CH2)qOH. C(CH3)(CH2)qC(0)OR2. 
CH-(CH2)qC(0)OR2. CH(CH2)qC{0)N{R2)(R2) 



N-N 

CH"(CH2)q — (/ II CH(CH2,qC(0)NHS02R2 



N-N 
H 

R2 ist H Oder C|-C4-Alkyl. 

q ist 0, 1. 2, und die pharmazeutisch annehmbaren Saize und einzelnen Diastereomere davon. 
Eine Verbindung nach Anspruch 1 , die ist: 

N-(1 (R)-J(2.3-Dihydrospiro[1 H-inden-1 .4'-piperidin)-1 '-yI)-carbonyl]-2-(1 H-indol-3-yl)ethyl]-2-amino-2-methylpro- 
panamid. 

N-[1 (RS)-[(2,3-Dihydrospiro[1 H-inden-1 ,4'-ptperidin]-r-yI)-cart>ony)]-2-(5-fluor-1 H-indol-3-yl)ethylJ-2-amlno- 
2-methylpropan-anaid, 

N-(1 (RS)-((2>Dihydro-3-oxosplro(1 H-indenO ,4'-piperidin]-1'-yl)<arbonyl|-2-(H-indol-3-yl)ethyQ^ 
thylpropananntd, 

N^l (RSH(2.3-Dihydrch3(RS)-hydroxyspiro[1 H-inden-1 .4-piperidin]-1 '-ytjcarbonyl^^^^ 
no-2-nnethylpropanannid, 

N•[1(R)-((2,3-Dihydro-6-fluorspl^o{1H•inden-1,4'-piperidinl-1'-yl)cart)onyl]-2-(indo^^^^ 
propanamid, 

N-(l (RH(2,3-Dihydrospiro(l H-inden-1 ,4'-piperidinl-V-yl)-carbonyl)-2-(phenyimethyloxy)eth 
propanamid, 

N-(1(R)-[(2.3-Dihydro-3K)xospiro{1H-ind8n-1.4'-piperidinl-1'-yl)-cartx3nyn-2-(phenylmethytoxy)eth -2-annino-2- 
methylpropanamid. 

N-[1 (R)-[(2.3-Dihydro-3(RS)-hydroxyspirc(1 H-inden-1 ,4'-piperidin}-V-yl)cart>onyl]-2-(phenylm 
amino-2-methylpropanamid, 

N-11(RH(2.3-Dihydrospiro(1 H-inden-1 ,4'-piperidin}-1'-yl)-cartx)nyl]-2-(2\6'-difluorphenyl^ thyI)-2-ami- 
no-2-methyI-propanamid. 

N-(1 (RS)-((2.3-Dihydro-3(RS)-hydroxyspiroI1 H-inden-1 .4'-piperidinJ-1 '-yi)cartx>nyl]-3-phenylpropyll-2-annlno-2- 
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methylpropanamid. 

N-[1 (R)-[(2.3-Dihydro-3-oxospiro( 1 H-inden-1 ,4'-pip8ridin]-1 '-yl)carbonyl]-3-cycIoh8xylpropyl]-2-amino-2-methyl- 
propanamid. 

N-(1 (R)-((2.3-Dihydro-3-(RS)-hydroxyspiro[1 H-inden-1 .4'-piperidin]-1 '-yl)carbonyll-3-cyclohexylpropyl]-2-amino- 

2- methyl-pr panamid, 

N-(1 (R)-((2,3-Dihydro-3-oxospiro(1 H-inden-1 ,4'-pipertdin)-1 '-yI)carbonyq-4-phenylbulyll-2-amino-2-m8thyfpro- 
panamid Oder 

N-[1 (R)-[(2,3-Dihydro-3{RS)-hydroxyspiro[1 H-inden-1 .4'-piperidin]-1 '-yl)cartx)nyl]-4-phenylbutyl]•2-amino-2-me- 
thylp^opanamid, 

1 •-{2(R)-[(2-Annino-2-methyl-1 -oxopropyl)aminol-3-(indol-3-yl)-1 -oxopropyl]-2,3-dihydrospirol1 H-inden-1 ,4'-pipe- 
ridin]-3-carbonsaure, 

1 '[2(R)-[(2-Amlno-2-methy 1-1 -oxopropyl)amino]-3-(indol-3-yl)-1 -oxopropyI]-2,3-dihydrospiro(1 H-inden-1 ,4'-piperi- 
dinJ-3-carbonsaure-ethylester, 

1 '-{2(R)-[{2-Amino-2-methyl-1 -oxopropyl)anninol-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro{1 H-inden-1 ,4-piperidlnl- 

3- carbonsaure, 

1 '-I2(R)-[(Aminc>-2-fnethyl-1 -oxopropyl)amino]-5-phenyI-1 -oxopentyl]-2,3-dihydrospiro[1 H-inden-1 .4'-piperidin)- 
3-carbonsaureethylester. 

1 '-[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)aminoJ-3-(indol-3-yl)-1 -oxopropyl]-2,3-dihydrospiro(1 H-inden-1 .4'-pipe- 
rtdin]-3-essigsaure, 

1 *-{2(R)-[{2-Amino-2-methyl-1 -oxopropyl)amino]-3-(indol-3-yl)-1 -oxopropyl]-2,3-dihydrospiro(1 H-inden-1 ,4'-pip6- 
ridin]-3(R)-essigsaure. 

V-{2{R)-[(2-Amino-2-methyl-1 -oxopropyl)amino)-3-(indol-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-inden-1 ,4'-ptpe- 
ridin]-3(S)-es8lgsaure. 

V-I2{R)-I(2-Amino-2-methylO -oxopfopyI)anriinol-3-(indol-3-yl)-1 -oxopropyQ-2,3KJihydrospiro(1 H-inden-1 ,4^ 
r(din]-3-essigsaureethyle8ter. 

1 '-(2(R)-I(2-Amino-2-melhyl-1 -oxopropyl)aminol-3-(indol-3-yI)-1 -oxopropyl]-2,3-dihydrospiro(1 H-inden-1 .4-pip8- 
rtdin]-3(R)-essigsaureethy!ester, 

1 '-(2(R)-{(2-Amino-2-methyl-1 -oxopropyl)amtnol-3-(indol-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-inden-l .4'-pipe- 
ridin]-3(S)-esslgsaureethyt ester, 

V-{2{R)-[(2-Amino-2-rne%l-1-oxopropyl)anriinoI-3-(5-fluonndol-3-yl)-1<»xopropyIl-2,3<ljhydr<^^ 
1 ,4-piperidln]-3-essigsaure. 

1 '-[2(R)-I(2-Anriino-2-ni8lhyl-1 -oxopropyl)anriino]-3-(6-fluorindol-3-yl)-1 <)xopropylJ-2,3-dihy 
1 ,4-piperidin]-3(R)-8ssigsaure. 

1 '-[2(R)-[(2-Aniino-2-methyl-1 -oxopropyl)amino]-3-(5-fiuorindol-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-inden- 
1 ,4-piperldin]-3(S)-essigsaure, 

V-{2(RH(2-Anriino-2-methyl-1-oxopropyl)anriinol-3-(5-fluorindol-3-yl)-1<)xopropyl]-2,3-dihyd^^ 
1,4-pip6ridin]-3-essigsaureethylester, 

1'-[2(R)-[{2-Anrilno-2-fTielhyl-1-oxopropyI)arninol-3-(5-fluorlndoI-3-yl)M-oxopropyI]-2,3^ihydrospiro(1H-i 
1,4-piperidin]-3(R)-essigsaureethylester. 

1 '-{2(R)-I(2-Amino-2-methyM -oxopropyl)amlnol-3-(5-fiuorindol-3-yl)-1 -oxopropyl]-2.3KJihydrospiro[1 H-inden- 
1,4-piperidin]-3(S)-8SSigsaureethylester, 

1 '-I2(R)-I(20-Annino-2-methyl-l -oxopropyl)amino]-3-(phenylmethoxy)-1 -oxopropyl}-2,3KJihydrospiro[1 H-inden- 
1 ,4-pipendln]-3-essigsaure, 

1 '-[2 (R)-((20-Amino-2-nnethyl-1 -oxopropyl)amino]-3-(pheny lmethoxy)-1 -oxopropy l]-2, 3-dihydrospiro(1 H-inden- 
1,4-piperidin]-3-essigsaureethylester, 

V-[2(R)-[(2-Amino-2-methyl-1 -oxopropy l)amino)-3-(2,6-difluorphenyIm8thoxy)-1 -oxopfopyI]-2,3-dihydrospiro[1 H- 
inden-1»4*piperidinl-3-essigsaure. 

1 *-{2(R)-{(2-Amino-2-methyl-1 -oxopropy l)amino]-3-(2,6-difiuorphenylnrielhoxy)-1 -oxopropyl]-2.3-dihydrospiro[1 H- 
inden-1,4'-piperidin]-3-essigsaureethylester, 

1 •-(2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-3-(5-fIuorindol-3-yl)-1 -oxopropylJ-2,3-diliydro-6-fluorspiro[1 H-in- 
den- 1 ,4'-piperidin]-3-essigsaure. 

1'-[2(R)-[(2-Anaino-2-nriethyl-1-oxopropyl)anriino)-3-(5-fiuorindol-3-yl)-1oxopropylJ-2,3-dihydrc^ 
den- 1 .4'-piperidin]-3-essigsaureethy jester, 

V-(2(R)-[(2-Anriino-2-rn8lhyl-1 -oxopropy l)ann ino]-5-phenyl-1 -oxopentylJ-2,3-dihydrospiro(1 H-inden-1 ,4*^ 
din]-3-propansaure. 

1 •-(2(R)-[(2-Amino-2-methyl-l -oxopropy l)amino] -5-phenyl- 1 -oxo-pentyl]-2,3-dihydrospiro(1 H-inden-1 .4'-piperi- 
din]-3-propionsaureethyl ster, 

1 *-(2(R)-I(2-Amino-2-nnelhyl-1 ■oxopropyl)amino]-5-phenyl-1 -oxo-pentyl)-2,3-dihydr splro[1 H-inden-1 ,4'-piperi- 



136 



EP0 662 481 B1 



din}-3-essigsaur , 

V'(2(R)-{(2-Amino-2-methyl-1-oxopropyl)amtno)-5-phenyl-1<)xopentyn-2,3Kj^^^ ri- 
din]-3(S)-essigsdure. 

1 '42(R)-I(2-Amino-2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-l -oxopentyl]-2.3-dihydrospirol1 H-inden-1 ,4'- 
piper(dm]-3(R)-essigsaure, 

1 '-(2(R)-[(2-Amino-2-methyl-1 -oxopropyl)aminol-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-inden-1 ,4*-pip8ri- 
din]-3-essigsaureethylester, 

V-[2(RH(2-Amino-2-methyl-1<5xopropyl)amino)-5-phenyl-1-oxo-pentyl)-2,3-dihydra^^ 
din)-3(S)-esstgsaureethylester, 

1 '-|2(R)-l(2-Amino-2-nnelhyl-1 -oxopropyl)amino-5-phenyl-1 -oxo-pentyl]-2.3-dihydrospiro(1 H-inden-1 ,4'-piperi- 
din]-3(R)-essjgsaure-ethylester, 

N-Elhyl-1 '-(2(RH(2-aniino-2-fnelhyl-1<>xopropyl)aniino)-5-phenyI-lK>xopentyn-2,3-dihy 
piperidtn]-3-acetamjd. 

N-Ethyl-1 '-|2(R)-((2-amino-2-m8thyl-1 -oxopropyl)amino)-5-phenyl-1 •oxopentyl]-2.3-dihydrospiro[1 H-inden-1 ,4*- 
piperidrn]-3(S)-acetannid, 

N-Elhyl-1 •-[2(R)-[(2-amino-2-melhyI-1 -oxopropyl)aminol-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-inden- 
1 ,4-piperidin)-3(R)-ac8tamid. 

1 •-[2(R)-[(2-Amino-2-nnethyl-1 -oxopropyl)annino]-5-phenyl-1 -oxo-pentyl]-2.3-dihydro-6-fluorspiro[1 H-inden- 
1 ,4-piperidin]-3-essigsaure, 

1 '-[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino)-5-phenyM -oxopenty l-2,3-dihydro-6-fiuorspiro(1 H-inden-1 ,4'- 
piperidin]-3-essigsaureethy tester, 

1 42(RH(2-Anriino-2-methyl-1 K3xopropyl)amino]-5-phenyl-1 K5XO-pentyl]-2,3-dihydrospiro[1 H-i 
dinJ-3-propansaure, 

1 •-(2(R)-I(2-Amlno-2-melhyl-1 -oxopropyl)amino]-5-phenyl-1 -oxQpenlyl]-2,3-dihydrospiro[1 H-inden-l ,4'-piperidinl- 
3-propansaureethylester. 

r-(2(R)-{(2-Anriino-2-nnethyl-1-oxopropyl)amino]-3-(indol-3-yl)-1-oxopropyl]-2,3-dihydro-6-fluorspi 
1 .4*-pipendin]-3-esslg5aure, und Satze davon. 



Stereospeziftsche Verbindungen nach Anspruch 1. die 



^2 ^6 

Ri-C-N-C—A — K 
II 
O 



\ 



c=o 

I 



B 

D, 




^3b 



R5 



und 



R2 ^6 

R,-C-N-C— A — N 



C=0 



B 

I 

D. 



G 



^3k 



/ 



la 



lla 



sind. worin R', R*. R3», R^^ R*. RS. R*. A. B, D, E, F. G. H, I, J und n wi in Anspruch 1 definiert sind. 
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6. Ein Vertahren zur Herstellung etner Verbindung nach Anspruch 1 , das die Umsetzung einer Verbindung mit iner 
Formel: 



10 



IS 



20 



25 




Oder 



Rtt— N-H 



CO 
I 

k^{CH2)n 



i3b 



4a 



30 



3S 



mil einer Verbindung mit der Formel 



f?4 



HOOC-A-N-R5 



Oder 



HOOC-A-N-L 



worin R,, Rg, Rsa, Rab. R4. Rs. Rg. A. B, D, E, F, G, H, I, J und n wie In Anspruch 1 definiert sind, umtaBt. 

9. EIn Veifahren zur Herstellung einer Verbindung nach Anspruch 1, umfassend die Umsetzung einer Verbindung 
<o mit einer Formel: 



45 



so 



S5 




H 

(J)n 

r \ 




3a 



J- 

2a 



'I 



>3b 



mit einer Verbindung mit der Fomiel 
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-|-N-C-A-N-R 
COOH 



R^— |-N-C-A-N-L 
COOH 




12 



12a 



Oder 



worin R,. Rj, Rgg. Rsb. R4. Rg, Re- A. B. C, D. E, F, G, H, I, J und n wie in Anspruch 1 deflniert sind und L eine 
Schutzgruppe tst, die, falls vorhanden, nachfolgend entfemt wird. und. falls erwunscht, werden Satze gebildet. 

10. Die Verwendung einer Verbindung nach Anspruch 1 zur Herstellung eines Medikaments zur Ertidhung des Spie- 
gels an endogenem Wachstumshormon in einem Menschen Oder einem Tier. 

11. Eine zur Ertiohung der endogenen Produktion Oder Freisetzung von Wachstumshormon m einem Menschen Oder 
einem Tier geeignete Zusammensetzung, die einen inerten Trager und eine wlrksame Menge einer Verbindung 
nach Anspruch 1 enthalt. 

12. Eine zur Erhohung der endogenen Produktion oder Freisetzung von Wachstumshormon in einem Menschen oder 
einem Tier geeignete Zusammensetzung. die einen inerten Trager und eine wirksame Menge einer Verbindung 
nach Anspruch 1 enthalt, die in Kombination mit anderen die Sekretion von Wachstumshormon anregenden Mittein, 
wie Z.B. GHRP-6. GHRP-1 . WachstumshornrK)nreleasingfaktor (GRF) oder eines seiner Analoga oder IGF-1 oder 
IGF-2 Oder B-HT920, venwendet wird. 

13. Die Verwendung einer Bisphosphonatverbindung in Kombination mrt einer Verbindung nach Anspruch 1 zur Her- 
stellung eines Medikaments zur Behandlung von Osteoporose. 

14. Die wie in Anspruch 13 beanspruchte Verwendung, worin die Bisphosphonatverbindung Alendronat ist. 

15. Eine zur Behandlung von Osteoporose geeignete Zusammensetzung. die eine Kombination aus einer Bisphos- 
phonatverbindung und einer Verbindung nach Anspruch 1 enthalt 

16. Die Zusammensetzung nach Anspruch 15, worin die Bisphosphonatverbindung Alendronat ist. 



Re vend Icat ions 

1. Compost de formule: 
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10 



IS 



20 




R4 



— N. 



R,-C-N-C— A — N. 

o - 



R4 




Formule I 



25 



formutes dans lesquellss 



Formule II 



30 



3S 



40 



45 



50 



R2 



R4 et R5 



55 



Re 
A 



est un groups alkyle en C^-Cio. aryle, aryl-allcyl8-(Ci-Ce) ou cycloallcyl(C3-C7)-alkyle(Ci-C6), ou 
aIkyl-(C,-C5)-K-alkyle(Ci-C5). aryl-alkyI(Co-C6)-K-alkyle-(Ci-Cs), cycloalkyKCa-Cyj-alkyKCo- 
Cgj-K-alkyle-CCi-Cs), K repr^sentant O. S(0)^, N(R2)C(0), C(0)N(R2). 0C(0), C{0)0. 
-CR2=CR2- ou -CsC-, les groupes aryle dtant d^finis ci-dessous et R2 et les groupes alkyle 
pouvant dtre en outre substltu^s par 1 d 5 atomes d'halog^ne ou groupes S(0)mR2a> 1 ^ 3 grou- 
pes OR2a ou C(0)0R2ai et les groupes aryle pouvant dtre en outre substrtu^s par un groupe 
ph^nyle, ph^noxy, halog§noph6nyle, 1 ^ 3 groupes alkyle en 0^-0^, 1^3 atomes d'halog^ne. 
1 ou 2 groupes OR2, le groupe m6thyI6nedioxy. S(0)^R2. 1 ou 2 groupes CF3, OCFg, nrtro, N 
(R2)(R2). N(R2)C(0) (Rg). C(0)0R2. C(0)N(R2)(R2). S02N(R2)(R2). N(R2)S02-aryle ou NCRg) 
SO2R2; 

repr^sente un atorr^e d'hydrog^ne ou un groupe alkyle en C^-Cg ou cyctoalkyle en C3-C7, et. 
lorsque deux groupes alkyle en C^-Cg sont presents sur un atome, iis peuvent dtre dventuelle- 
nrtent r^unis pour former un cycle en Cg-Cg comprenant eventuellement un atome d'oxygdne ou 
de soufre ou NR2a> 

est un atome d*hydrogdne ou un groupe alkyle en C^-Cg; 

repr6sentent Ind6pendamment un atome d'hydrog6ne ou tfhalogdne ou un groupe alkyle en C^- 
Cg. 0R2. cyano, OCF3. m6thyl6nedbxy, nitro, S(0)n,R. CF3 ou C(0)0R2. et, lorsque R3a et R^b 
sont en disposition ortho, tls peuvent dtre rdunis pour former un cycle aliphatque en C5-CQ ou 
aronoatlque, comprenant 6ventuellement 1 ou 2 h6t6roatomes choisis parmi les atomes d'oxy- 
g&ne, de soufre et d'azote; 

repr6sentent inddpendamment un atome d'hydrog6ne ou un groupe alkyle en C,-Cg. alkyle en 
-Cg substitu^ dans lequel les substituants peuvent §tre 1 ^ 5 atomes d'halogdne. 1 k 3 groupes 
hydroxyle, 1 k 3 groupes alcanoyloxy en CyC^Q, 1 k 3 groupes alcoxy en C^-Cg. ph6nyle, ph6- 
noxy, 2-furyle, alcoxy(Ci-C6)-cartonyle, S(0)^-alkyle(Ci-C6) ; ou R4 et R5 peuvent former en- 
semble un groupe -{CH2)rLa(CH2)s-, dans lequel est un groupe C{R2)2. O. S(0)^ ou N(R2), r 
et s valenl Ind6pendamment 1 ^ 3 et R2 est lei que d§fini ci-dessus; 
est un atome d'hydrog^ne ou un groupe alkyle en C^-Cg; 
repr6sente 
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7 a 



ou 



_2-(CH2)-C_(CH2)- 



7a 



X et y valant independamment 0-3; 

Z reprdsentant N-R2 ou O; 

R7 et repr^sentanl independamment un atome d'hydrog6ne ou un groupe alkyle en Ci-Cg, trifluoro- 

mdthyle. ph^nyle. alkyle en C^-Cg substrtud. dans lequet les substituants sont des groupes imi- 
dazolyle, ph^nyle. rndolyle. p-hydroxyph6nyle» OR2, 2(0)^^2. C(O)0R2. cycbalkyle en C^-Cj, 
N(R2)(R2), C(0)N(R2) (R2); ou R7 et Rj^ pouvant independamment dtre rdunis avec I'un des 
groupes Fl^ et R5 ou les deux, pour former des ponts alkyl6ne entre Tatome d'azote terminal et 
te fragment alkyle des groupes R7 ou Rjg. le pont comportant de 1 d 5 atomes de carbone; 

B. D. E et F repr6sentent Ind6pendamment un groupe CCRgXR^o) ou C=0. de sorte qu'un ou deux des radi- 
caux B, E et F peut(peuvent) §tre dventuellement manquant(s), pour donner un cycle d 5. 6 
ou 7 chainons; ou B et D ou D et E peuvent former ensemble un groupe CF^=CR^O' CR8=CRio 
pouvant oomprendre une condensation avec un noyau benz^nlque, dans laquelle les groupes 
ethylene R3 et R^q sont relics pour former un cycle ph^nyle; 

Rg et R^o repr6sentent ind6pendamment un atome d'hydrogfene ou un groupe (CH2)q-aryle, (CH2)qO 
(R2). (CH2)qO(CH2)raryle. (CH2)qOC(0)R2, (CH2)<,OC(0)(CH2),-aryIe. (CH2)qOC(0)N(R2)(R2). 
(CH2)<,OC(0)N(R2)(CH2Varyle. (CH2)qC(0)R2. (CH2)qC(0)(CH2)t-aryle. (CH2)<,C(0)OR2. 
(CH2)qC(0)0(CH2)raryle, (CH2)cC(0)N(R2)(R2). (CH2)qC(0)N(R2)(CH2)raryle. (CH2)<,N(R2) 
(R2). (CH2)qN(R2){R9). (CH2)qS(0)„R2. (CH2)qS(OUCH2)t-aryle, (CH2)qS02N(R2(R2). 
(CH2)qS02N(R2)(CH2),-aryle, (CH2)q(1H-t6trazole-5-yle). (CH2)qC(0)NHS02R2. (CH2)qC(0) 
NHS02(CH2),-aryle. (CH2)qS02NHC(0)R2. (CH2)qS02NHC(0)(CH2)raryle. (CH2)qS02NH 
(CH2)|-aryle. (CH2)qS02N(R2)-Cs N, et le fragment (CH2)t peut Stre substitu6 pari ou 2 groupes 
alkyle en C^^. et les groupes R2. (CH2)q et aryle peuvent ^ventuellement dtre substitu^s par 1 
d 5 atomes d'halogdne. 1 d 3 groupes OR2a. C(0)0R2a. C(0)0(CH2)f aryle, 1 ^ 3 groupes alkyle 
en C1-C4. C(0)N(R2a)(R2a). S02N(R2a)(R2a). S(0)„R2a, NCRgaXRaa). 1 OU 2 groupes CF3 ou 
par le groupe 1 H*tetrazole-5-yle, 

Rg est R2 ou un groupe (CH2)q-aryle. C(0)R2. C(0)(CH2)|-aryle. C(0)N(R2)(R2), C(0)N(R2)(CH2)t-aryle, 

C(0)0R2, C(0)0((CH2)raryle. S(0)2N(R2) (R2). SOaNCRg) (Chl2)raryle. SP2R2 ou S02(CH2),- 
aryle, et le fragment (CH2)fpeut dtre substltue par 1 ou 2 groupes alkyle en -C4. et les groupes 
R2, (CH2)q et aryfe peuvent Sventuellement dtre substitu^s par 1^5 atomes d'halogdne, 1^3 
groupes OR2a, C(OpR2a. C(0)0(CH2)t-aryle, 1 h 3 groupes alkyle en O^-C^, C(0)N(R2a) (Fta)- 
S02N(R2a) (R2a). S(0)„R23, N(R2a) (Flga) OU 1 OU 2 groupes CF3. 

m vaut 0^2; 

n vaut 1 ou 2; 

q vaut 0^3; 

t vaut 0 ^ 3; et 

G, H. I et J repr^sentent des atomes de carbone, d'azote, de soufre ou d'oxyg^ne, de sorte qu'au moins un 
est un h§t§roalome et I'un des atomes G, H, I et J peut dtre 6ventuellemenl manquant pour 
donner des cycles aronratiques h6t6rocycliques ^ 5 ou 6 chainons; 

t sels pharmaceutiquement acceptables et diast6r6oisomdres Indrvtduels d'un tel composd. 

Compose s ton la revendication 1. de formule: 
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10 



IS 



20 



H H 
R)-C"N-C— A- 




dans (aquelle 



25 



30 



3S 



40 



R2 



R2a 

R4 et R5 



est un groupe alkyle en C,-Cio, aryl-alkyle(Ci-C4). cycloalkyKCyCe) -aIkyie(Ci-C4). alkyl{CrC4)- 
K-alkyle(Ci -^4). aryl-alkyI(Co-Cs)-K-alkyle(C,.C4), cycloalkyl(C3-C7)-alkyl(Co-C5)-K-alkyl©(C,-C4), 
K repr6sentant O. S(0)^, -CR2=CR2- ou -C^C-; ou un groupe N(R2)C(0) dans lequel Rg et les 
groupes alkyle peuvent fitre en outre substrtu6s pari & 7 atomes tf haIog6ne. un groupe S(0)„- 
alkyle(C^-C4). 1 2 groupes ORg ou C(0)0R2a, et les groupes aryle peuvent §tre en outre subs- 
tltu6s par 1 ou 2 groupes alkyle en CyC^. 1 ou 2 atomes d?ialog6ne, ORg. CF3, OCF3. le groupe 
m6lhyl6nedioxy. S(0)„R2a. S02N(R2a)(R2a) ou N(R2a)S02R2a, 

est un atome d'hydrogdne ou un groupe alkyle en CyO^, cycloalkyle en Cg-Cy et. si deux gioupes 
alkyle en C^-Ce sont presents sur un atome, lis peuvent 6ventuellement dtre r6unis pourlonner un 
cycle en Cj^-C^ comprenant 6ventuel!ement un alome tfoxyg6ne, de soufre ou NRj^; 
est un atome d'hydrogSne ou un groupe alkyle en C,-Cg; 

reprdsentent ind6pendamment un atome rfhydrog6ne ou tfhalogdne ou un groupe alkyle en C,- 
C4. OR2. m6thyl6nedio)(y, nitro. S(0)^-alkyle(Ci-C4). CF3OU cpjORg; 

reprdsentent ind6pendamment un atome d'hydrog6ne ou un groupe alkyle en C^-C^ ou alkyle en 
Ci-Cg substltu6 dans lequel les substltuants peuvent dire 1 ^ 5 atomes d'halog^ne. 1 ou 2 groupes 
hydroxyle. 1 ou 2 groupes alcanoyloxy en C^-Cg, 1 ou 2 groupes alkyloxy en C,-Cc ou un groupe 
S(0)^-alkyle(C,-C4): 
reprdsente un groupe 



45 



so 



_(CH2)3j-C-(CH2)_ 



ou 



^7a 



55 



-N(R2)-(CH2)-^-(CH2)- 
«7a 
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B, D et F 



Re et Rio 



m 

q 
t 



oil X t y valent ind6penclamment 0-3; R7 et R7a repr6sentent ind6pendamment un atomo d'hydro- 
g^ne ou un groupe alkyt en C^-C4 ou alkyle en OyC^ substttu^. dans lequel les substituants sont 
de 1 d 3 atomes de fluor ou groupes imidazolyle, ph^nyle. indotyle. S(0)„-alkyle(C^-C4), C(OpR2. 
ou R7 et R7a peuvent independamment §tre r^unis avec I'un des groupes R4 et R5 ou tes deux, 
pour former des ponts alkylene entre I'atome d'azote terminal et le fragment alkyle des groupes R7 
ou R73, les ponts comportant de 1 ^ 3 atomes de cart}one; 

reprdsentent independamment C(R8)(Rto) ou C=0, de sorte que Tun des radicaux B. D et F peut 
§tre dventueitement manquant pour donner un cycle d 5 ou 6 chainons; ou B et D forment ensemble 
un groupe CR3=CR^o. et CR3=CR^o P^ut comprerxjre une condensation avec un noyau benz^ni- 
que, dans laquelle les groupes Ethylene et R^o sont relies pour former un cycle phenyle; 
repr6sentent independamment un atome d'hydrog6ne ou un groupe F^. (CH2)q-aryle, (CH2)qO(R2), 
(CH2)qO(CH2)raryle(CH2)qOC(0)R2. (CH2)qC(0)0(R2). (CH2)qC(0)0(CH2),.aryle. (CH2)qC(0)N 
(R2)(R2). (CH2)qC(0)N(R2)(CH2)i-aryle, (CH2)qN(R2)C(0)R2. (CH2)qN(R2)C(0)(CH2)raryle, 
(CH2)qN(R2)C(0)N(R2)(R2). (CH2)qN(R2)C(0)N(R2)(CH2)raryle. (CH2)qN(R2)S02R2. (CH2)qN 
(R2)S02(CH2)raryle. (CH2)qS(0)^R2. (CH2)qS(0)„(CH2)raryle. (CH2)qS{0)„NHCN. (CH2)qS 
(0)^N(R2)CN. (CH2)q(1H-t6trazole-5-yle). (CH2)qC(0)NHS02R2. (CH2)qC(0)NHS02(CH2Varyl©. 
(CH2)qS02NH(CH2)faryle, (CH2)qS02NHC(0)R2. (CH2)qS02NHC(0)(CH2)t-aryle. et les groupes 
(CH2)t et (CH2)q peuvent dtre substrtu^s par 1 ou 2 groupes alkyle en C^-C2, et les groupes alkyle 
en C^-Cg, R2 et aryte peuvent 6ventuellement etre substitu^s pari ou 2 atomes d'hak>gene, un 
groupe ORga, C(0)ORa, C(0)0(CH2)|-aryle, S(0)„-alkyle(Ci-C4), 1 ou 2 groupes alkyle en CyC^ 
ou le groupe 1H-tetrazole-5-yle; 
vaut de 0 d 2; 
vaut de 0 d 3; 
vaut de 0 d 3; et 



le groupe aryle est le groupe phenyle, naphtyle, pyridyle. thienyte, furannyle. indolyle, N-methyltndole, thiazotyle 
ou pyrimkjinyte, 

et sels pharmaceutiquement acceptables et diastereoisom^res individuels d'un tel compost. 
Compose seton la revendlcation 2. dans lequel F n*est pas present. 
Compose sek>n la revendlcation 3, de formule: 




R4 



— N 



IV 



dans taquelle 

R, est un gr upe alkyle en Ci-Cio* aryl-alkyle(Ci-C4). cyckjalkyKCg-Cgj-alkyl (C1-C4) oualkyl(C,-C4)- 

K-alkyle(C|-C2) , aryl-alkyle(Co-C2) -K-alkylelCi-Cg). cycloalkyl(C3-C6)-alkyle(Co-C2)-K-alkyle(Ci- 
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C2). K ^tant O u S(0)fn, et les groupes aryla pouvant dtr substitu^s davantage par 1 ou 2 gr upes 
alkyle en C1-C4, 1 ou 2 groupes ORg. C(0)0R2, S(0)n,R2 ou 1 d 3 atomes d'haIog6ne; 



R2 est un atome d'hydrog6ne ou un groupe alkyle n C1-C4. cycloalkyle n Cs-Cg et, si deux groupes 

alkyle en C^-C4 sont presents sur un atom . ils peuvent 6ventuellement dtre r^unis pour f rmer un 
5 cycle en Cg-Cg, comprenant 6ventuellement un atome tfoxygfene ou un groupe NF^; 

est un atome d'hydrog^ne ou un groupe alkyle en C^-C^: 
Rsa et R3t> repr^sentent Ind^pendamment un atome d'hydrogdne ou d*hak)g6ne ou un groupe alkyle en C^- 

C4. hydroxyle, C(0)OR. alcoxy en C^-C4. S(0)m-alkyle-(Ci-C4) ou CF3; 
R4 et R5 repr6sentent ind6pendamment un atome rfhydrog6ne ou un groupe alkyle en O^-C^ ou alkyle en 
10 C1-C4 substltu6. dans lequel les subslltuants peuvent etre 1 ou 2 groupes hydroxyle ou S{0)m- 

alkyle(Ci-C3): 
A repr^sente un groupe 



IS ^7 

20 dans lequel x est 0 ou 1; R7 et Rj^ repr^sentent inddpendamment un atome tfhydrog^ne ou un 

groupe alkyle en C1-C3; ou R7 et peuvent inddpendamment 6tre r^unis avec un des groupes 
R4 et R5 ou les deux, pour former des ponts alkyldne entre I'atome d'azote terminal et le fragment 
alkyle du groupe R7 ou R73, pour former des cycles ^ 5 ou 6 chainons contenant I'atome d'azote 
terminal; 

2S B et D repr6sentent ind6pendamment un groupe C(R8)(Rio). C=0. ou B et D peuvent former ensemble 

un groupe CR^CR^q* 

Re ^10 repr^sentent ind^pendamment un atome d'hydrog6ne ou un groupe Rg. (CH2)q-aryIe. (CHgjqOR^. 

(CH2)qO(CH2)raryle. (CH2)^jOC(0)R2, (CH2)cC(0)OR2 (CH2)qC(0)0(CH2)raryle. {CH2)qC(0)N 
(R2)(R2). (CH2)qC(0)N(R2)(CH2)raryle. (CHgjqNCRajCPjRs, (CH2)qN(R2)C(0)(CH2)raryle. 
30 (CH2)qN(R2)C(0)N(R2)(R2). (CH2)qN(R2)C(0)N(R2)(CH2Varyle. (CH2)qN(R2)S02R2. (CH2)qN 

(R2)S02(CH2)raryle. (CH2)(,SO)mNR2, (CH2)<,(1H-t6trazole-5-yIe). (CH2)<,C(0)NHS02R2. (CH2)qC 
(0)NHS02(CH2)raryle, (CH2)qS02NH(CH2)raryle. (CH2)qS02NHC(0)R2, (CH2)qS02NHC(0) 
(CH2)|'aryle. et les groupes (CH2)t et (CH2)q peuvent dtre substrtu^s par 1 ou 2 groupes alkyle en 
C^-C2. et les groupes Rg et aryle peuvent dventuellement 6tre substitu6s par 1 ou 2 atomes 
3S d'halog6ne ou par un groupe ORja, C(0)0R2a. C(0)0(CH2)t-ary le. S{0)^R2a. 1 ou 2 groupes alkyle 

en C^-Cq ou le groupe 1H-tdtrazole-5-yle; 
q est 0 ou 2; 

t est 0 ou 2; et 

40 le groupe aryle est le groupe ph6nyle, pyrldyle, Indotyle, N-methyllndolyle ou pyrimidlnyle ou thidnyle. et sels 

pharmaceuttquement acceptables et diast6r6oisomdres individuals d'un tel compost. 

5. Compos6 de formula 

45 



so 



ss 
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CH2CH2CH2 



Rsa est un atome d'hydrogdne ou de fluor; 

D est )CH2. )C=0. CH-(CH2)qOH, C(CH3)(CH2)qC(0)OR2^ CH-(CH2)qC(0)OR2, CH(CH2)qC(0)N(R2){R2) 

CH-{CH2)^_/ 1 1* CH(CH2)qC{0)NHS02R2 
H 



R2 est H ou un groupe alkyle en 0^-04; 
q est 0.1,2. 

et sels pharmaceutiquement acceptables at diastSr^isom^res individuals d'un tel compost. 
Compose salon la revendication 1 , qui est 

la N-[1 (RH(2,3-dihydrospiro| 1 H-tnd6ne-1 .4*-pip6ridineJ- V-yl)cart>onyl]-2-(1 H-indole-3-yl)6thylJ-2-amino-2-m§- 
thylpropionamide, 

la N-fl (RS)-[(2.3-dihydrospiro[1 H-ind^ne-l .4*-pip6ridlna]-r-yl)carbonyl]-2-(5-fluoro-1 H-indola-3-amino-2-m6thyl- 
proptonamide. 

la N-[1 (RS)-((2,3-dihydro-3oxospiro[1 H-ind6ne-1 ,4'-pip6ridine]-1 •-yl)carbonyl)-2-(1 H-indole-3-yl)6thyl]-2-amino- 
2-m6thytpropionamida, 

la N-[1 (RS)-{(2,3-dihydro-3(RS)-hydro)(yspiroI1H-ind6na-1 .4'-pip6rldine]-r-yl)carbonyl]-2-(1 H-indola-3-yI)-6thylJ- 
2-aniino-2-mdthylproplonamide, 

la N41(R)-[(2.3<Jihydro-6-fluorosplro[1H-ind6na0.4'pip6ridinehV-yl)carbonyl]-^^^ 
2-m6thylpropionam ide, 

la N-[l{RH(2.3-dihydrospiro[1H-ind6ne-1,4'-pip6ridine)-1'-yl)carbonyl]-2-(ph6nylni6thyto 
thylproptonamtde. 

le N-(l (R)-[(2,3-dihydro-3-oxospiro[1 H-ind6ne-1 .4'-pip6ridina]-1 *-yl)carbonyl]-2-(ph6nyIm6thyloxy)6thyl]-2-aml- 
no-2-mdthylpropionamide. 

le N-{1 (R)-[(2.3-dihydro-3(RS)-hydroxyspiro[1 H-ind6ne-1 ,4'-pip6ridine]-1 '-yl)carbonyl]-2-(ph6nylm6thyloxy) 
6thyl]-2-amino-2*m6thylpropionamide, 

le N-(1 (R)-{(2,3-dihydrospiro(1 H-ind6na-1 .4'-plp8ridine)-l '-yl)carbonyll-2-2'.6'-difluoroph6nylm6thyloxy)6thyll- 
2-amino-2-m6thylpropionamide, 

le N-[1 (RS)-{(2,3-dihydro-3(RS)-hydroxyspiro[1 H-indfena-1 ,4'-pip6ridine)-1 '-yl)carbonyl)-3-ph6nylpropyl]-2-ami- 
no-2-m6thylpropionamide, 

le N-(1(R)-[(2.3-dihydro-3-oxospiro{1H-indene-1,4'-pip6ridlne]-1'-yl)carbonyl]-3K:yclohexyl^ 
thylpropionamide, 

le N-[1 (R)-[(2.3-dihydro-3(RS)-hydroxyspiro[1 H-ind6ne-1 ,4'iDip6ridine]-V-yl)carbonylJ-3-cycloh8xylpropyll-2-ami- 
no-2-m6thyIpropionamide. 

le N-[1 (R)-[(2,3-dihydro-3-oxosplro[1 H-ind6ne-1 ,4'-pip6ridine]-1 '-yl)carbonyl]-4-ph6nylbutyl]-2-amihe-2-m6thyl- 
propionamide. ou 

le N-[1 (R)-((2,3-dlhydro-3(RS)-hydroxyspiro[1 H-ind6ne-1 ,4'-pip6ridine]-1 '-yl)carbonyl]-4-ph6nylbutyl)-2-amino- 
2-m6thylpropionamide, 

Tacida 1 *-{2(R)-{(2-amino-2-m6thyl-1 -oxopropyl)amino)-3-(indolB-3-yl)-1 -oxopropyl]-2,3-dlhydrospiro[1 H-ind6ne- 
1 .4*-pip§ridine]-3-carboxyliqua» 

la V-(2(R)-l(2-amlno-24Ti6thyl-1<)xopropyl)aminol-3-(indole-3-yl)-lK)xopropylh2,3KJihydr^^ 
pip6ridinel-3-carboxylate d'dthyle, 

I'acide V-(2(R)-[(2-amino-2-m6lhyl-1 -oxopropyl)amino]-5-ph6nyl-1 -oxopentyll-2.3-dihydrospiro(1 H-!nd6na-1 .4'- 
plpdridine]-3-carboxylique, 

le 1 '•(2(RH(2-amino-2-nn6thyl-l -oxopr pyl)anriinol-5-ph6nyl-1 •oxopenlyl)-2,3-dihydrospirol1 H-ind6ne-1 .4'-pip6ri- 
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dine|-3-carboxytate d'dthyle. 

Tacide V-(2(R)^(2-amino-2-m6lhyl-l-oxopropyl)aminol-3-(indoIe-3-yI)-1-oxopropyl^^^^ 
1 ,4''pip6ridine]-3-acdtique, 

I'acide 1 '-(2(R)-((2-amino-2-fn6thyl-1 -oxopropyl)amino)-3-(indole-3-y -oxopr pylJ-2.3-dihydrospiro[1 H-ind6ne- 
1 .4'-pip6ridjne]-3(R)-acetjque, 

I'acide V-[2(R)4(2-amino-2-methylM<txopropyl)amino}-3-(indole-3-yl)-1-oxopropyl]-2.3^^ 
1 ,4*-pip6ridine]-3(S)-ac6tique. 

le V-(2(R)-{(2-amino-2-m6thyl-1 -oxopropyl)amino]-3-(indoIe-3-yI)-1 -oxopropyl]-2,3-dihydrospiro(1 H-ind6ne-1 .4'- 
pip6ridjne]-3-ac6tate d'^thyle. 

le V42(R)-[(2-aminc>-2HTi6thyl-lK3xopropyl)amino]-3-(indoIe-3-yl)-lK>xopfopyl}-2,3 
pjp§ridine]-3(R)-ac6tate d'^thyte, 

le 1 *-{2(R)-((2-amino-2-m6thyl-1 -oxopropyl)amino]-3-(indoIe-3-yl)-1 -oxopropyl]-2,3-dihydrospiro(1 H-ind6ne-1 ,4'- 
pjp6ridjne]-3(S)-ac4tate d'dthyle, 

I'acide r-{2(R)-[(2-aminc>-2HTi6thyl-lK)xopropyl)aminol-3-(54lucro-indole-3-yl)-1<)xopropyl]-2,3-^ 
[1 H-ind6ne-1 ,4-pip6ridine]-3-ac6]ique, 

I'acide 1 '-(2(R)-[(2-amino-2-m6lhyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyl]-2.3-dihydrospiro- 
[1 H-ind6ne-1 .4-pip6ridine]-3(R)-ac^tique, 

I'acide 1 "-[2(R)-[(2-annino-2-m6lhyl-1 -oxopropyt)amino]-3-(5-flucro-tndole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro- 
[1 H-ind6ne-1 ,4-ptp6ridinel-3{S)-ac6tique. 

le 1 '-[2(R)-[(2-amino2-m6thyl-1 -oxopropyl)amino]-3-(5-fluoro-indo!e-3-yl)-1 •oxopropyl]-2.3-dihydrospiro-(l H-in- 
d6ne-1 ,4-pip6ridine]-3-ac6tate d'6thyle, 

le 1 '-[2(RH(2-amino-2-m6thyl-1 -oxopropyl)aminoJ-3-(5-fIuoro-indoIe-3-yl)-1 -oxoprDpyll-2,3-dihydrospiro-(1 H-in- 
d^ne-1 ,4-pip6ridine]-3(R)-ac6tate d'^thyle. 

le 1 '-(2(RH(2-amino-2-m6thyl-1 K)xopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyll-2.3-dihydrospiro-(1 H-in- 
d6ne-1 .4-pip6ridineJ-3(S)-ac6tate d'6thyle. 

I'acide 1 •-[2(R)-((20-amino-2-m6thyl-1 -oxopropyl)amino)-3-(ph6nylm6lhoxy)-1 ■oxopropyll-2,3-dihydrospiro[1 H-in- 
ddne-1 .4-plp6rjdine]-3-ac6tique, 

le 1 '-[2(R)-[(20-amino-2-m6thyl-1 -oxopropyl)amino]-3-(ph6nylm6thoxy)-1 -oxopropyl]-2,3-dihydrospiro|1 H-ind6- 
no-1 ,4-prp§ridine]-3-ac6tate d'6thyle, 

I'acide V-[2(R)-((2-amino-2-m§thylOK>xopropyl)amino]-3-(2.6<ilfluoroph§nylm6thoxy)-lK)Xopro^ 
drospirx)[1 H-ind6ne-1 .4'-pip6ridine]-3-ac6tique, 

le 1 '-[2(R)-[(2-amino-2-m6thyl-1 K)xopropyl)amino]-3-(2,6-difluoroph6nylnri6lhoxy)-1 -oxop ropy I]-2. 3-d Ihydrosplro- 
[1 H-ind6ne-1 ,4'-pip6rldine]-3-ac6tate d'6thyle, 

I'acide 1 '-[2(R)-[(2-amtno-2-m6thyl-l •oxopropyl)amino]-3-(5-fIuoro-indole-3-yl)-1 -oxopropyl]-2.3-dihydro-6-fluo- 
rospiro[1H-lnd6ne-1.4'-pipdridine]-3-ac6ttque, 

le 1 '-[2(R)-[(2-amino-2-m6thyl-1 oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyI]-2,3-dihydro-6-fluorospiro 
[1H-ind6ne-1 ,4'-pip6fidine)-3-ac6tate d'dthyle. 

I'acide 1 •-[2(R)-[(2-amino-2-m6thyl-1 -oxopropyl)amino]-5-ph6nyl-1 -oxopentyl]-2,3Kiihydrospiro[1 H-ind6ne-1 .4'- 
pip6rtdine]-3-propionlque, 

le V-[1(R)-[(2-amrn(>-2-m6thyl-1<)xopropyl)amino]-5-ph6nyl-lK)xopentyl]-2,3<Jih 
dineJ-3-propionale d'6lhyle. 

I'acide 1 '-[2(R)-[(2-amlno-2-m6thyl-1 -exepropyl)annine]-5-phenyl-1 -oxopentyl)-2.3Hdihydrospiro[1 H-ind6ne-1 ,4'- 
pipdndine]-3-ac^tique, 

I'acide 1 •-[2(R)-[(2-amino-2-m§thyl-1 -exepropyl)amine]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-ind6ne-1 .4'- 
pip6ridine]-3(S)-ac6tique, 

I'acide 1 '-(2 (R)-|(2-annino-2-amino-2-m6thyl-1 oxopropyl)-amino]-5-ph6nyl-1 •oxopentyl]-2.3-dihydrospiro(1 H-in- 
dfene-1,4'-pip6ridineJ-3(R)-ac6tique, 

le 1 '-[2(R)-((2-amino-2-m6thyl- 1 -oxopropyl)amine]-5-ph6nyl-1 -oxopentylJ-2,3-dihydrospirol1 H-ind6ne-1 ,4'-pip6ri- 
dine|-3-ac6tate d'^thyle, 

le 1 '-[2(RH(2-amino-2-m6thyl-1 -exepropyl)amine]-5-ph6nyH -oxopentyl]-2,3-dihydrospiro(1 H-ind6ne-1 ,4'-plp6ri- 
dine]-3(S)-ac6tate d'^thyle. 

le 1 '-[2(RH(2-amino-2-m6thyl-1 -oxopfOpyl)amino]-5-ph6nyM -oxopGntyl]-2.3-dihydrospiro(1 H-ind6ne-1 ,4'-pip6ri- 
dine]-3(R)-ac6tate d'^thyle. 

le N-6thyl-1 '-(2(R)-((2-amina-2-m6thyl-1 -oxopropyl)amino]-5-ph6nyl-1 -oxopentyll-2,3-dihydrospiro[1 H-ind6ne- 
1 ,4'-pip6ridlne]-3-ac6tamide. 

le N-6thyl-1 •-(2(R)-{(2-amino-2-m6thyl-1 -oxopropyl)amine]-5-ph6nyl-1 -cxopentyll-2,3-dihydrospir (1 H-ind6ne- 
1 ,4*-pip6ridine]-3(S)-ac6tamtde, 

le N-6thyl-r-(2(R)-({2-amino-2-m6!hyH -oxopr pyl)amlne]-5-ph6nyl-l -oxopenly l]-2.3-dihydrospiro(1 H-jnd6ne- 
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1,4'-pip6ridine}-3(R)-ac6tamicJ , 

I'acide 1'-[2(R)-[{2-amino-2-m6thyl-1 -oxopropyl)anninoJ-5-ph6nyl-l -oxopentyI]-2,3-dihydro-6-fluorospiro[1 H-ind6- 
ne-1 ,4-pip6ridine)-3-ac6tique. 

le 1 '-[2(R)-((2-amino-2-m6thyl-1 -oxopropyl)amino]-5-ph6nyl-l -oxop ntyG-2,3-dihydro-6-nuorospiro(1 H-ind^ne- 
1.4'-pip§ridine]-3-ac6tate d'elhyle, 

I'acide 1 '-[2(R)-((2-amino-2-m6thyH -oxopropyl)aminel-5-ph6nyl-1 -oxop8ntyl}-2.3-dihydrospiro(1 H-ind6ne*1 .4'- 
pip6rjdine]-3-proptontque. 

le V-[2(RH(2-aminc>-2-methyl-lK)Xopropyl)amine]-5-ph6nylO-oxopentyl]-2.3^ 
dinel-3-propionate d'Slhyle, 

I'acide 1 '-(2(R)-((2-amino-2^6lhyl-1 -oxopropyl)aminel-3-(indole-3-yl)-l -oxopropyl]-2.3KJihydro6-fluorospiro- 
[1 H-ind§ne-1 ,4'-pip6ridine]-3-ac6tique, 
et leurs sels. 

Compos6s st6r6osp6clfiques de la revendrcatron 1 . qui sont 



^2 ^6 



Ri-C^N-C— A — N 




et 



^2 



I- / 
R^-C-N-C— A — N 



R4 




la 



Ila 



oil R,. R2. R3a. Rgb. R4. Rg, Rfi. A. B. D, E. R G. H. I. J et n sonl tels que d6finis dans la revendication 1. 



Precede pour la preparation d'un compost selon la revendication 1 , comprenant la nnise en r6action d'un compos6 
de fomnule: 
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ou 



N-H 



CO 
I 



B 



l^(CH2)„ 



4a 



H 



avec un compost de formule 



HOOC-A-N-R, 



ou 



1** 

HOOC-A-N-L 



formules dans lesquelles R^, Rg. Ra^, Rgb. R4. R5, Rg. A, B, D, E, F, G, H. I, J et n sont tels que d6finis dans la 
revendication 1 . 

Proc6d6 pour la preparation d'un corT\pos6 de ta revendication 1. comprenant la mise en rdaction d'un composd 
de formule: 




H 




2a 



R 



3b 



avec un composd de formule 
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\^ \^ n 1^ |2 ,6 g ,4 
^^—\ N — C-A-N-Rg ou R^-J N — C-A-N-L 

* COOH COOH 

12 12a 

formules dans lesquelfes R^, Rg, R35, R4. Rg. Rg, A. B. C. D, E. F, G. H, I. J el n sont tels que ddfinis dans la 
10 revendication 1 et N est un groupe protecteur qui est ensuite ^limine s'il est present, et tes sels sont form6s si on 

ie desire. 

10. Utilisation d'un compos6 selon ta revendication 1, pour ta fabricatron d'un medicament destrn6 k augmenter les 
taux de I'hormone de croissance endog^ne chez un sujet humain ou un animal. 

IS 

11. Composition utile pour augmenter la production endogdne ou la liberation de Thormone de croissance chez un 
sujet humain ou un animal, comprenant un v^hicule inerte et une quantity etficace d'un compose de la revendication 
1. 

20 12. Composition utile pour augmenter la production endogdne ou la liberation de I'hormone de croissance chez un 
sujet humain ou animal, comprenant un vehicule tnerte et une quantite efficace d'un compose de la revendication 
1 , utilise en association avec d'autres secretagogues tels que GHRP-6, GHRP-1 . Ie facteur de liberation de rhor- 
mone de croissance (GRF) ou Tun de ses analogues, ou IGF-1 ou IGF-2 (facteurs de croissance ressemblant d 
I'insuline) ou B-HT920. 



2S 



30 



3S 



40 



4S 



SO 



55 



13. Utilisation d'un compose de type diphosphonate en association avec un compose de la revendication 1. pour la 
fabrication d'un medicament destine au traitement de I'osteoporose. 

14. Utilisation selon la revendication 1 3, dans laquelle Ie compose de type diphosphonate est I'alendronate. 

15. Composition utile pour Ie traitement de I'osteoporose. comprenant une association d'un compose de type diphos- 
phonate et d'un compose de la revemjication 1. 

16. Composition selon la revendication 15, dans laquelle Ie compose de type diphosphonate est I'alendronate. 
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